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DOCUMENT NUMBER: 135:89064 
TITLE: mVHl, a dual-specificity 

phosphatase whose expression is cell cycle 

regulated 

AUTHOR(S) : Zhang, Xin-Min; Dormady, Shane P. ; Chaung, Wenren; 

Basch, Ross S . 

CORPORATE SOURCE: Department of Pathology and the Kaplan Comprehensive 

Cancer Center, New York University School of Medicine, 
New York, NY, 10016, USA 

SOURCE: * Mamm. Genome (2000), 11(12), 1154-1156 

CODEN: MAMGEC; ISSN: 0938-8990 

PUBLISHER: Springer-Verlag New York Inc. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Recently, a new family of dual-specificity protein phosphatases has been 
identified, which can hydrolyze both phosphotyrosine and phosphoserine . 
The first eukaryotic member of the family, yVHl, was cloned from 
Saccharomyces cerevisiae by searching the yeast genome for vaccinia VHl 
homologs. The identification of a new dsPTP that is the mouse ortholog of 
yVHl, is reported. Both the mouse and human homologs of the 
yeast VHl gene, were isolated. MVHl (Duspl2) expression is cell 
cycle related and accumulates during the Gl/S phase. While the substrates 
for mVHl are not known, it seems likely that this gene, like 
other dual -specificity phosphatases, plays a 

role in regulating cell division and may be involved in neoplastic 
transformation . 

REFERENCE COUNT: 13 THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Richardson, Jennifer; Vassiliadis, John; Shyjan, 
Andrew W. 

Millennium Pharmaceuticals, Inc., USA 

PCT Int. Appl., 108 pp. 
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Patent 

English 
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PRIORITY APPLN. INFO.: US 1998-223626 Al 19981229 

AB The present invention is based on the discovery of a cDNA mol . 

encoding a novel protein called nuclear dual specificity 

phosphatase-like protein (NDSP) . The invention concerns NDSP 
.nucleic acid mols., polypeptides, antibodies, and modulators. 

Human NDSP has some homol . to several phosphatases, including 

dual specificity phosphatases, but appears to 

lack the catalytic domain that is characteristic of many dual 
specificity phosphatases. Its gene maps to 

chromosomal location llplS . 4-11 . 15 . 1 . NDSP is expressed at a higher leve 
in prostate cancer cells exposed to androgen than in prostate cancer cell 
exposed to an anti-androgen, casodex; NDSP is not expressed in LN3 LNCaP 
cells (an androgen-independent prostate cancer cell line) or CWR22R 
prostate cancer xenografts (which are also androgen independent). Thus, 
NDSP can serve as a diagnostic marker for androgen-independent prostate 
cancers. In addn., NDSP can serve as a target in drug screening. 



L4 4 ANSWER 3 OF 122 CAPLUS COPYRIGHT 2002 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR{S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1999:64950 CAPLUS 

130:135002 

Dual specificity 

phosphatase PTEN and methods of use and 

structure of PTEN gene 

Tonks, Nicholas K.; Myers, Michael P. 

Cold Spring Harbor Laboratory, USA 

PCT Int. Appl., 60 pp. 

CODEN: PIXXD2 

Patent 

English 
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PATENT NO. 



KIND DATE 
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CM, GA, GN, GW, ML, MR, 

AU 9884794 Al 19990208 
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AB PTEN proteins and altered PTEN proteins, and the nucleic acid mols. 

encoding them are described. PTEN is a protein phosphatase and is a tumor 
suppressor with sequence homol . to protein tyrosine phosphatases. The 
cDHA sequence of human PTEN gene is presented. 

Also described are methods of diagnosis and treatment, e.g., of prostate 
cancer, utilizing compns . comprising PTEN or altered PTEN or nucleic acid 
mols. encoding PTEN or altered PTEN. 



L4 4 ANSWER 4 OF 122 CAPLUS COPYRIGHT 2002 ACS 
ACCESSION NUMBER: 1998:24 4 617 CAPLUS 

DOCUMENT NUMBER: 12 9:26007 

TITLE: Multiple phosphotyrosine phosphatase mRNAs 

are expressed in the human lung fibroblast 
cell line WI-38 

Dayton, Mark A.; Knobloch, Thomas J. 
Center for Excellence in Cancer Research, Treatment 
and Education, Louisiana State University Medical 
Center, Shreveport, LA, 71130-3932, USA 
Recept. Signal Transduction {1998), Volume Date 1997, 
7(4), 241-256 

CODEN: RSTRFO; ISSN: 1087-8475 
Humana Press Inc. 
Journal 
English 

The authors have used reverse transcription/ PCRs to accomplish a 
comprehensive examn. of the RNA expression for 58 distinct 
mammalian protein tyrosine ^and dual specificity 
phosphatase (PTPase) and PTPase-like genes in the normal 
human diploid fibroblast cell line WI-38, Thirty-seven of these 
PTPase genes express easily measurable RNA, and 4 
simultaneously express the RNA for .gtoreq.2 isoforms. Messages 
for an addnl . 8 PTPase genes are detectable at low levels. Only 
14 known PTPase genes do not express measurable RNA 

under our conditions. For purposes of comparison, the authors also 
assessed the PTPases expressed in the WI-38 cell line using highly 
degenerate primers to conserved motifs found in the classical 
tyrosine-specific PTPases. Only 8 of the 22 classic tyrosine-speci f ic 
PTPases detected using the specific primers were detected using these 
degenerate primers. Our panel of specific PTPase primers should be very 
useful for semiquant. assessing the repertoire of PTPases expressed by 
cells . 
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TITLE: A Targeted Library of Small-Molecule, Tyrosine, and 

Dual -Specificity Phosphatase 

Inhibitors Derived from a Rational Core Design and 
Random Side Chain Variation 

Rice, Robert L.; Rusnak, James M.; Yokokawa, Fumiaki; 
Yokokawa, Shiho; Messner, Donald J.; Boynton, Alton 
L.; Wipf, Peter; Lazo, John S. 

Departments of Pharmacology and Chemistry, University 
of Pittsburgh, Pittsburgh, PA, 15261, USA 
Biochemistry (1997), 36(50), 15965-15974 
CODEN: BICHAW; ISSN: 0006-2960 
/American Chemical Society 
Journal 
English 

Tyrosine phosphatases (PTPases) dephosphorylate phosphotyrosines while 
dual-specificity phosphatases (DSPases) 

dephosphorylate contiguous and semicontiguous phosphothreonine and 
phosphotyrosine on cyclin dependent kinases and mitogen-activated protein 
kinases. Consequently, PTPases and DSPases have a central role 
controlling signal transduction and cell cycle progression. Currently, 
there are few readily available potent inhibitors of PTPases or DSPases 
other than vanadate. Using a pharmacophore modeled on natural product 
inhibitors of phosphothreonine phosphatases, the authors generated a 
refined library of novel, phosphate-free, small-mol. compds , synthesized 
by a parallel, solid-phase combinatorial-based approach. Among the 
initial 18 members of this targeted diversity library, the authors 



AUTHOR(S) 



CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



identified several inhibitors of DSPases: Cdc25A, -B, and -C and the 
PTPase PTPIB. These compds . at 100 .mu.M did not significantly inhibit 
the protein serine/threonine phosphatases PPl and PP2A. Kinetic studies 
with two members of this library indicated competitive inhibition for 
Cdc25 DSPases and noncompetitive inhibition for PTPIB. Compd. 
AC-. alpha .. alpha . 69 had a Ki of approx. 10 .mu.M for recombinant 
human Cdc25A, -B, and -C, and a Ki of 0.85 .mu.M for the PTPIB. 
The marked differences in Cdc25 inhibition as compared to PTPIB inhibition 
seen with relatively modest chem. modifications in the modular side chains 
demonstrate the structurally demanding nature of the DSPase catalytic site 
distinct from the PTPase catalytic site. These results represent the 
first fundamental advance toward a readily modifiable pharmacophore for 
synthetic PTPase and DSPase inhibitors and illustrate the significant 
potential of a combinatorial-based strategy that supplements the rational 
design of a core structure by a randomized variation of peripheral 
substituents . 
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Chromosomal localization of three human 
dual specificity phosphatase 
genes (DUSP4, DUSP6, and DUSP7). 

Smith A; Price C; Cullen M; Muda M; King A; Ozanne B; 
Arkinstall S; Ashworth A 

Cancer Research Campaign Centre for Cell and Molecular 
Biology, Chester Beatty Laboratories, The Institute of 
Cancer Research, London, United Kingdom. 
GENOMICS, {1997 Jun 15) 42 (3) 524-7. 
Journal code: GEN; 8800135. ISSN:' 0888-7543. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 

GENBANK-R85633; GENBANK-T0937 0; GENBANK-T15892; 
GENBANK-T65624 
199709 

Entered STN: 19970916 
Last Updated on STN: 19970916 
'Entered Medline: 19970902 
Mitogen-activated protein (MAP) kinase phosphatases constitute a growing 
family of dual specificity phosphatases 

thought to play a role in the dephosphorylation and inactivation of MAP 

kinases and are therefore likely to be important in the regulation of 

diverse cellular processes such as proliferation, differentiation, and 

apoptosis. For this reason it has been suggested that MAP kinase 

phosphatases may be tumor suppressors. We have determined the chromosomal 

locations of three human dual specificity 

phosphatase genes by fluorescence in situ hybridization 

and radiation hybrid mapping. The genes were localized to three 

different chromosomes, MKP2 {DUSP4) to 8pll-pl2, MKP3 (DUSP6} to 

12q22-q23, and MKPX {DUSP7) to 3p21. This will allow the potential roles 

of these genes in disease processes to be evaluated. 
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122 MEDLINE 

1998409499 MEDLINE 
98409499 PubMed ID: 9736772 
Characterization of the myotubularin dual 
specificity phosphatase gene 
family from yeast to human. 

Laporte J; Blondeau F; Buj-Bello A; Tentler D; Kretz C; 
Dahl N; Mandel J L 

Institut de Genetique et de Biologie Moleculaire et 
Cellulaire, CNRS/INSERM/ULP, 1 rue Laurent Fries, BP 163, 
67404 Illkirch Cedex, France. 

HUMAN MOLECULAR GENETICS, (1998 Oct) 7 (11) 1703-12. 

Journal code: BRC; 9208958. ISSN: 0964-6906. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 



OTHER SOURCE: GENBANK-AF03151 9; GENBANK-AF072928 ; GENBANK-AF072929; 

GENBANK-AF073482; GENBANK-AF07387 9 ; GENBANK-AF07 3880; 

GENBANK-AF07 3881; GENBANK-AF07 3882 ; GENBANK-AF073883; 

GENBANK-AF073996; GENBANK-AF07 3997 ; GENBANK-AF07 64 32 
ENTRY MONTH: 199812 

ENTRY DATE: Entered STN: 19990115 

Last Updated on STN: 20000303 
Entered Medline: 19981201 

AB X-linked myotubular myopathy (XLMTM) is a severe congenital muscle 
disorder due to mutations in the MTMl gene. The corresponding 
protein, myotubularin, contains the consensus active site of tyrosine 
phosphatases (PTP) but otherwise shows no homology to other phosphatases. 
Myotubularin is able to hydrolyze a synthetic analogue of tyrosine 
phosphate, in a reaction inhibited by orthovanadate, and was recently 
shown to act on both phosphotyrosine and phosphoserine . This gene 
is conserved down to yeast and strong homologies were found with 
human ESTs, thus defining a new dual specificity 

phosphatase (DSP) family. We report the presence of novel members 
of the MTM gene family in Schizosaccharomyces pombe, 
Caenorhabditis elegans, zebrafish, Drosophila, mouse and man. This 
represents the largest family of DSPs described to date. Eight MTM-related 
genes were found in the hximan genome and we determined 

the chromosomal localization and expression pattern for most of them. A 
subclass of the myotubularin homologues lacks a functional PTP active 
site. Missense mutations found in XLMTM patients affect residues conserved 
in a Drosophila homologue. Comparison of the various genes 

allowed construction of a phylogenetic tree and reveals conserved residues 
which may be essential for function. These genes may be good 
candidates for other genetic diseases. 
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TITLE: Multiple phosphotyrosine phosphatase mRNAs are 

expressed in the human lung fibroblast cell line 
WI-38. 

AUTHOR: Dayton M A; Knobloch T J 

CORPORATE SOURCE: Center for Excellence in Cancer Research, Treatment and 
Education, and Department of Medicine, Louisiana State 
University Medical Center, Shreveport 71130-3932, USA. 

SOURCE: RECEPTORS AND SIGNAL TRANSDUCTION, (1997) 7 (4) 241-56. 

Journal code: CQJ; 9617134. ISSN: 1087-8475. 

PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 19 9808 

ENTRY DATE: Entered STN: 19980828 

Last Updated on STN: 19990129 

Entered Medline: 19980814 
AB Protein tyrosine phosphatases are important components of signal 
transduction pathways. The authors have used reverse 

transcription/polymerase chain reactions to accomplish a comprehensive 
examination of the RNA expression for 58 distinct mammalian 
protein tyrosine and dual specificity 

phosphatase (PTPase) and PTPase-like genes in the normal 

human diploid fibroblast cell line WI-38. Thirty-seven of these 

PTPase genes express easily measurable RNA, and four 

simultaneously express the RNA for two or more isoforms. 

Messages for an additional eight PTPase genes are detectable at 

low levels. Only 14 known PTPase genes do not express measurable 

RNA under our conditions. For purposes of comparison, the authors 

also assessed the PTPases expressed in the WI-38 cell line using highly 

degenerate primers to conserved motifs found in the classical 

tyrosine-specif ic PTPases. Only eight of the 22 classic tyrosine-specif ic 

PTPases detected using the specific primers were detected using these 

degenerate primers. Our panel of specific PTPase primers should be very 

useful for semiquantitatively assessing the repertoire of PTPases 

expressed by cells. 



L4 4 ANSWER 9 OF 122 MEDLINE 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



(JOURNAL ARTICLE) 



N-terminal 

and p38/RK/CSBP (p38) 



97184169 MEDLINE 
97184169 PubMed ID: 9030581 

Molecular cloning and functional characterization of a 
novel mitogen-activated protein kinase phosphatase, MKP-4 . 
Muda M; Boschert U; Smith A; Antonsson B; Gillieron C; 
Chabert C; Camps M; Martinou I; Ashworth A; Arkinstall S 
Geneva Biomedical Research Institute, Glaxo Wellcome 
Research and Development S.A., CH-1228 Pian-les-Ouates , 
Geneva, Switzerland. 
SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (1997 Feb 21) 27 2 (8) 

5141-51. 

Journal code: HIV; 2985121R. ISSN: 0021-9258. 
United States 
Journal; Article; 
English 

Priority Journals 
GENBANK-Y08302 
199704 

Entered STN: 19970414 
Last Updated on STN: 19970414 
Entered Medline: 19970403 
Extracellular signal-regulated kinase (ERK), c-Jun 
kinase/stress-activated protein kinase (JNK/SAPK), 

mitogen-activated protein (MAP) kinases are target enzymes activated by a 
wide range of cell-surface stimuli. Recently, a distinct class of 
dual specificity phosphatase has been shown to 

reverse activation of MAP kinases by dephosphorylating critical tyrosine 
and threonine residues. By searching the expressed sequence tag data base 
(dbEST) for homologues of known dual specificity 
phosphatases, we identified a novel partial human 
sequence for which we isolated a full-length cDNA (termed 
MKP-4}. The deduced amino acid sequence of MKP-4 is most similar to 
MKP-X/PYST2 (61% identity) and MKP-3/PYST1 (57% identity), includes two 
N-terminal CH2 domains homologous to the cell cycle regulator Cdc25 
phosphatase, and contains the extended active site sequence motif 
VXVHCXAGXSRSXTX3AYLM (where X is any amino acid) conserved in dual 
specificity phosphatases. MKP-4 produced in Escherichia 

coli catalyzes vanadate-sensitive breakdown of p-nitrophenyl phosphate as 
well as in vitro inactivation of purified ERK2 . When expressed in COS-7 
cells, MKP-4 blocks activation of MAP kinases with the selectivity ERK > 
p38 = JNK/SAPK. This cellular specificity is similar to MKP-3/PYST1, 
although distinct from hVH-5/M3-6 (JNK/SAPK = p38 »> ERK). Northern 
analysis reveals a highly restricted tissue distribution with a single 
MKP-4 mRNA species of approximately 2.5 kilobases detected only 
in placenta, kidney, and embryonic liver. Immunocytochemical analysis 
showed MKP-4 to be present within cytosol although punctate nuclear 
staining co-localizing with promyelocytic protein was also observed in a 
subpopulation (10-20%) of cells. Chromosomal localization by analysis of 
DNAs from human/ rodent somatic cell hybrids and a panel 
of radiation hybrids assign the human gene for MKP-4 

to Xq28. The identification and characterization of MKP-4 highlights the 
emergence of an expanding family of structurally homologous dual 
specificity phosphatases possessing distinct MAP kinase 
specificity and subcellular localization as well as diverse patterns of 
tissue expression. 
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A novel dual specificity 

phosphatase induced by serum stimulation and heat 
shock. 

Ishibashi T; Bottaro D P; Michieli P; Kelley C A; Aaronson 
S A 

Laboratory of* Cellular and Molecular Biology, NCI, National 
Institutes of Health, Bethesda, Maryland 20892. 
JOURNAL OF BIOLOGICAL CHEMISTRY, (1994 Nov 25) 269 (47) 
29897-902. 

Journal code: HIV; 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 



LANGUAGE: English 
FILE SEGMENT: Priority Journals 
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ENTRY MONTH: 199412 

ENTRY DATE: Entered STN: 19950110 

Last Updated on STN: 19950110 
Entered Medline: 19941228 

AB To identify new members of a family of protein-tyrosine phosphatases 
(PTPs), of which VHl is prototype, we screened a 85/589 hmnan 
mammary epithelial cell cDNA library by low stringency 
hybridization with probes for the catalytic domains of the human 
VHR and mouse 3CH134 phosphatases. Two overlapping clones of 1.8 and 2.5 
kilobase pairs were detected by 3CH134 but not VHR probes. Sequence 
analysis of the largest clone, B23, revealed a 247 0-nucleotide open 
reading frame encoding a novel protein. Within the 397 amino acid 
sequence, the HCXAGXXR signature sequence for PTPs was located at 
positions 261-268. The closest similarities were to 3CH134, its 
human homolog CLIOO, and PAC-1, PTPs induced as early response 
genes to mitogen stimulation. Less relatedness was observed with 
VHR and VHl dual specificity phosphatases of 

human and vaccinia virus, respectively. A bacterially expressed 
recombinant protein containing the catalytic domain of 823 showed 
significant but consistently lower activity than VHR in vitro. Among the 
substrates tested, B23 displayed the highest relative activity toward 
phosphorylated extracellular signal regulated kinase-1, suggesting that it 
may be .a target for 823 activity in vivo. The B23 transcript was detected 
in a wide variety of normal human tissues, with relatively high 
expression in pancreas and brain. B23 was induced by serum stimulation of 
human fibroblasts as well as by heat shock with similar kinetics 
to those observed with CLIOO. Thus, 823 is a new human protein 
phosphatase which appears to be regulated in response to mitogenic 
signaling and at least some forms of stress. 
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expression in primary ductal adenocarcinomas of the 
breast 

AUTHOR(S} : Perren, Aurel; Weng, Liang-Ping; Boag, Alexander H.; 

Ziebold, Ulricke; Thakore, Kosha; Dahia, Patricia L. 

M.; Komminoth, Paul; Lees, Jacqueline A.; Mulligan, 
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CORPORATE SOURCE: Clinical Cancer Genetics and Human Cancer Genetics 
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SOURCE: Am. J. Pathol. (1999), 155(4), 1253-1260 

CODEN: AJPAA4; ISSN: 0002-94 4 0 
PUBLISHER: American Society for Investigative Pathology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Germline mutations in PTEN, encoding a dual -specificity 

phosphatase on 10q23.3, cause Cowden syndrome (CS), which is 
characterized by a high risk of breast and thyroid cancers. Loss of 
heterozygosity of 10q22-24 markers and somatic PTEN mutations have been 
found to a greater or lesser extent in a variety of sporadic component and 
noncomponent cancers of CS . Among several series of sporadic breast 
carcinomas, the frequency of loss of flanking markers around PTEN is 
approx. 30 to 40%, and the somatic intragenic PTEN mutation frequency is 
<5%. In this study, we analyzed PTEN expression in 33 sporadic primary 
breast carcinoma samples using immunohistochem. and correlated this to 
structural studies at the mol . level. Normal mammary tissue had a 
distinctive pattern of expression: myoepithelial cells uniformly showed 
strong PTEN expression. The PTEN protein level in mammary epithelial 
cells was variable. Ductal hyperplasia with and without atypic exhibited 
higher PTEN protein levels than normal mammary epithelial cells. Among 
the 33 carcinoma samples, 5 (15%) were immunohistochem. PTEN-neg.; 6 (18%) 
had reduced staining, and the rest were PTEN-pos. In the PTEN-pos . tumors 
as well as in normal epithelium, the protein was localized in the 
cytoplasm and in the nucleus {or nuclear, membrane ) . Among the immunostain 
neg. group, all had hemizygous PTEN deletion but no structural alteration 



of the remaining allele. Thus, in these cases, an epigenetic phenomenon 
such as hypermethylation, decreased protein synthesis or increased protein 
degrdn. may be involved. In the cases with reduced staining, 5 of 6 had 
hemizygous PTEN deletion and 1 did not have any structural abnormality. 
Finally, clinicopathol . features were analyzed against PTEN protein 
expression. Three of the 5 PTEN immunostain-neg . carcinomas were also 
both estrogen and progesterone receptor-neg . , whereas only 5 of 22 of the 
PTEN-pos. group were double receptor-neg. The significance of this last 
observation requires further study. 
REFERENCE COUNT: 28 THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Molecular cloning and characterization of a novel 

dual specificity phosphatase, 

MKP-5. 

Tanoue T; Moriguchi T; Nishida E 

Department of Biophysics, Graduate School of Science, Kyoto 

University, Sakyo-ku, Kyoto 606-8502, Japan. 
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19949-56. 
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(JOURNAL ARTICLE) 



Journal code: 
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Journal ; Article; 
English 

Priority Journals 
GENBANK-AB02 6 4 36 
199908 

Entered STN: 19990816 
Last Updated on STN: 19990816 
Entered Medline: 19990805 
A group of dual specificity protein phosphatases negatively regulates 
members of the mitogen-activated protein kinase (MAPK) superfamily, which 
consists of three major subfamilies, MAPK/ extracellular signal-regulated 
kinase (ERK) , stress-activated protein kinase (SAPK)/c-Jun N-terminal 
kinase (JNK), and p38. Nine members of this group of dual 
specificity phosphatases have previously been cloned. 

They show distinct substrate specificities for MAPKs, different tissue 
distribution and subcellular localization, and different modes of 
inducibility of their expression by extracellular stimuli. Here we have 
cloned and characterized a novel dual specificity 

phosphatase, which we have designated MKP-5. MKP-5 is a protein of 
482 amino acids with a calculated molecular mass of 52.6 kDa and consists 
of 150 N-terminal amino acids of unknown function, two Cdc25 homology 2 
regions in the middle, and a C-terminal catalytic domain. MKP-5 binds to 
p38 and SAPK/JNK, but not to MAPK/ERK, and inactivates p38 and SAPK/JNK, 
but not MAPK/ERK. p38 is a preferred substrate. The subcellular 
localization of MKP-5 is unique; it is present evenly in both the 
cytoplasm and the nucleus. MKP-5 mRNA is widely expressed in 
various tissues and organs, and its expression in cultured cells is 
elevated by stress stimuli. These results suggest that MKP-5 is a novel 
type of dual specificity phosphatase 
specific for p38 and SAPK/JNK. 
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AB A review, with 16 



CAPLUS COPYRIGHT 2002 ACS 
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PTEN and inherited hamartoma-cancer syndromes 
Eng, Charis; Peacocke, Monica 

Translational Research Laboratory, Charles A Dana 

Human Cancer Genetics Unit, Department of Adult 

Oncology, Dana-Farber Cancer Institute, Harvard 

Medical School, Boston, MA, 02115, USA 

Nat. Genet. (1998), 19(3), 223 

CODEN: NGENEC; ISSN: 1061-4036 

Nature America 

Journal; General Review 

English 

refs. Germline mutations in PTEN, which encodes a 



dual-specificity phosphatase, have been found 

in two related autosomal dominant hamartoma syndromes, Cowden syndrome 
(CS) and Bannayan-Ruvalcaba-Riley syndrome (BRR) . The authors proposed 
that the presence of a germline PTEN mutation is a useful mol . diagnostic 
sign for CS and BRR. The germline PTEN mutations were also detected in 
juvenile polyposis syndrome ( JPS) . If a juvenile polyposis syndrome (JPS) 
patient were found to harbor an occult germline PTEN mutation, then it 
behooves the clinician to consider CS or BRR as the diagnosis. Germline 
mutations in SMAD4 have been found in a subset of familial and sporadic 
JPS cases. The authors postulate that germline mutations in other SMAD 
genes could account for the majority of JPS. 
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MTMl mutations in X-linked myotubular myopathy. 
Laporte J; Biancalana V; Tanner S M; Kress W; Schneider V; 
Wallgren-Pettersson C; Herger F; Buj-Bello A; Blondeau F; 
Liechti-Gallati S; Mandel J L 

Institut de Genetique et de Biologie Moleculaire et 
Cellulaire, CNRS/INSERM/ULP, Illkirch, France. 
HUMAN MUTATION, (2000) 15 (5) 393-409. Ref: 58 
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English 
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200005 
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Entered Medline: 20000531 
X-linked myotubular myopathy (XLMTM; MIM# 310400) is a severe congenital 
muscle disorder caused by mutations in the MTMl gene. This 
gene encodes a dual -specificity 

phosphatase named myotubularin, defining a large gene 

family highly conserved through evolution (which includes the putative 
anti-phosphatase Sbfl/hMTMR5) . We report 29 mutations in novel cases, 
including 16 mutations not described before. To date, 198 mutations have 
been identified in unrelated families, accounting for. 133 different 
disease-associated mutations which are widespread throughout the 
gene. Most point mutations are truncating, but 26% (35/133) are 
missense mutations affecting residues conserved in the Drosophila ortholog 
and in the homologous MTMRl gene. Three recurrent mutations 
affect 17% of the patients, and a total of 21 different mutations were 
found in several independent families. The frequency of female carriers 
appears higher than expected (only 17% are de novo mutations). While most 
truncating mutations cause the severe and early lethal phenotype, some 
missense mutations are associated with milder forms and prolonged survival 
(up to 54 years) . 
Copyright 2000 Wiley-Liss, Inc. 
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AB A review, with 36 refs. The CDC25 dual specificity 

phosphatase is a universal cell cycle regulator. The evolutionary 
conservation of this enzyme from yeast to man bears witness to its major 
role in the control of cyclin-dependent kinase (CDK) activities that are 



AUTHOR(S) : 
CORPORATE SOURCE: 



SOURCE : 



central regulators of the cell cycle machinery. CDC25 phosphatase both 
dephosphorylates and activates CDKs. Three human CDC25s have 
been identified. CDC25A is involved in the control of Gl/S, and CDC25C is 
involved at G2/M through the activation of CDKl-cyclin B; however, the 
exact function of CDC25B remains elusive. We have found that CDC25B is 
degraded by the proteasome pathway in vitro and in vivo. This degrdn. is 
dependent upon phosphorylation by the CDKl-cyclin A complex, but not by 
CDKl-cyclin B. Together with observations made in yeast and mammal 
systems, our results suggest that CDC25B might act as a "mitotic starter" 
which triggers the activation of an auto-amplification loop before being 
degraded . 

REFERENCE COUNT: 36 THERE ARE 36 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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93101689 MEDLINE 
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Expression cloning of a human dual- 
specificity phosphatase. 

Ishibashi T; Bottaro D P; Chan A; Miki T; Aaronson S A 
Laboratory of Cellular and Molecular Biology, National 
Cancer Institute, Bethesda, MD 20892. 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERICA, {1992 Dec 15) 89 (24) 12170-4. 
Journal code: PV3; 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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199301 

Entered STN: 19930205 
Last Updated on STN: 19960129 
Entered Medline: 19930119 
Using an expression cloning strategy, we isolated a cDNA 
encoding a human protein-tyrosine-phosphatase . Bacteria 

expressing the kinase domain of the keratinocyte, growth factor receptor 
(bek/f ibroblast growth factor receptor 2) were infected with a fibroblast 
cDNA library in a phagemid prokaryotic expression vector and 
screened with a monoclonal anti-phosphotyrosine antibody. Among several 
clones showing decreased anti-phosphotyrosine recognition, one displayed 
phosphatase activity toward the kinase in vitro. The 4.1-kilobase 
cDNA encoded a deduced protein of 185 amino acids with limited 
sequence similarity to the vaccinia virus phosphatase VHl . The purified 
recombinant protein dephosphorylated several activated growth factor 
receptors, as well as serine-phosphorylated casein, in vitro. Both serine 
and tyrosine phosphatase activities were completely abolished by 
mutagenesis of a single cysteine residue conserved in VHl and the 
VHl-related (VHR) human protein. These properties suggest that 
VHR is capable of regulating intracellular events mediated by both 
tyrosine and serine phosphorylation. 
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122 MEDLINE 

1999339990 MEDLINE 
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Genomic structure, chromosomal location, and mutation 
analysis of the human CDC14A gene. 

Wong A K; Chen Y; Lian L; Ha P C; Petersen K; Laity K; 
Carillo A; Emerson M; Heichman K; Gupte J; Tavtigian S V; 
Teng D H 

Myriad Genetics, Inc., 320 Wakara Way, Salt Lake City, 
Utah, 84108, USA., akcwl@yahoo.com 
GENOMICS, (1999 Jul 15) 59 (2) 248-51. 
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AB Human CDC14A is a dual -specificity 

phosphatase that shares sequence similarity with the recently 

identified tumor suppressor, MMACl/ PTEN/TEPl - By radiation hybrid mapping, 

we localized CDC14A to chromosome band lp21, a region that has been shown 

to exhibit loss of heterozygosity in highly differentiated breast 

carcinoma and malignant mesothelioma. We have mapped the exon-intron 

structure of CDC14A gene and found an in-frame ATG at 14 codons 

upstream of the previously reported start site (GenBank Accession No. 

AF000367). In screening a panel of 136 cDNAs from tumor cell 

lines for coding mutations, we have identified a 48-bp in-frame deletion 

in the cDNA of the breast carcinoma cell line, MDA-MB-436. This 

deletion is the result of an acceptor splice site mutation {AG to AT) in 

intron 12 that causes the skipping of exon 13 in the gene. Loss 

of expression of the wildtype allele in the same breast cell line supports 

the possibility that CDC14A may be a tumor suppressor gene that 

is targeted for inactivation during tumorigenesis . 

Copyright 1999 Academic Press. 
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AB Protein tyrosine phosphatases (PTPs) have long been thought to play a role 
in tumor suppression due to their ability to antagonize the growth 
promoting protein tyrosine kinases. Recently, a candidate tumor suppressor 
from 10q23, termed P-TEN, was isolated, and sequence homology was 
demonstrated with members of the PTP family, as well as the cytoskeletal 
protein tensin. Here we show that recombinant P-TEN dephosphorylated 
protein and peptide substrates phosphorylated on serine, threonine, and 
tyrosine residues, indicating that P-TEN is a dual- 
specificity phosphatase. In addition, P-TEN exhibited a 

high degree of substrate specificity, showing selectivity for extremely 
acidic substrates in vitro. Furthermore, we demonstrate that mutations in 
P-TEN, identified from primary tumors, tumor cells lines, and a patient 
with Bannayan-Zonana syndrome, resulted in the ablation of phosphatase 
activity, demonstrating that enzymatic activity of P-TEN is necessary for 
its ability to function as a tumor suppressor. 
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AB PTEN, a gene encoding a dual specificity 

phosphatase, is frequently altered in endometrial carcinoma. 
Moreover, these alterations are observed even in atypical hyperplasia of 
the endometrium. This evidence suggests that mutation of PTEN is an early 
genetic alteration involved in endometrial carcinogenesis. 
Adenovirus-mediated gene transfer was carried out using Ishikawa 
3 H 12 and RL95-2, the endometrial cancer cell lines with completely 
inactivated PTEN, together with endometrial cancer cell lines HECl-A and 
KLE expressing wild-type PTEN as the control. The PTEN transgene 
significantly suppressed cell growth in vitro through induction of 
apoptosis in cells lacking wild-type PTEN. Furthermore, the ex vivo tumor 
formation by Ishikawa 3 H 12 cells was completely inhibited by the 
introduction of wild-type PTEN. However, neither regression nor 
progression was observed in inoculated tumors of either cell line by in 
vivo introduction of the PTEN gene. These results suggest that 
PTEN may be a good candidate for gene therapy in patients with 
endometrial carcinoma. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS^ 
AB We have overexpressed and purified human dual- 

specificity phosphatase cdc25C from a prokaryotic 

expression system at high levels and in a soluble, active form, and have 
studied and quantified its potential to interact with cdks, cyclins and 
preformed cdk-cyclin complexes by fluorescence spectroscopy and 
size-exclusion chromatography. Our data indicate that human 
cdc25C forms stable complexes, through hydrophobic contacts, with cdk and 
cyclin monomers, as well as with preformed cdk-cyclin complexes. In vitro, 
cdc25C interacts with cyclin monomers with high affinity, with tenfold 
less affinity with cdks, and with intermediate affinity with cdk-cyclin 
complexes. Moreover, changes observed in the intrinsic fluorescence of 
cdks, cyclins and cdk-cyclin complexes upon interaction with cdc25C are 
indicative of concomitant conformational changes within cdks and cyclins. 
From our results, we propose that in vitro, in the presence of monomeric 
cdks and cyclins, cdc25C forms stable ternary complexes, first through a 
high affinity interaction with a cyclin, which may then help target cdc25C 
towards a cdk. We discuss the biological relevance of our results and 
propose that a similar, two-step mechanism of interaction between cdc25C 
and cdk-cyclin complexes may occur in vivo. (C) 1999 Academic Press. 
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Many cancer therapies cause DNA damage to effectively kill 
proliferating tumor cells; however, a major limitation of current 
therapies is the emergence of resistant tumors following initial 
treatment. Cell cycle checkpoints are involved in the response to 
DNA damage and specifically prevent cell cycle progression to 
allow DNA repair. Tumor cells can take advantage of the G2 
checkpoint to arrest following DNA damage and avoid immediate 
cell death. This can contribute to acquisition of drug resistance. By 
abrogating the G2 checkpoint arrest, it may be possible to synergistically 
augment tumor cell death induced by DNA damage and circumvent 
resistance. This requires an understanding of the molecules involved in 
regulating the checkpoints. Human Chkl is a recently identified 
homologue of the Schizosaccharomyces pombe checkpoint kinase gene 
, which is required for G2 arrest in response to DNA damage. 
Chkl phosphorylates the dual specificity 

phosphatase cdc25C on Ser-216, and this may be involved in 
preventing cdc25 from activating cdc2/cyclinB and initiating mitosis. To 
further study the role of Chkl in G2 checkpoint control, we identified a 
potent and selective indolocarbazole inhibitor (SB-218078) of Chkl kinase 
activity and used this compound to assess cell cycle checkpoint responses. 
Limited DNA damage induced by gamma-irradiation or the 

topoisomerase I inhibitor topotecan was used to induce G2 arrest in HeLa 
cells. In the presence of the Chkl inhibitor, the cells did not arrest 
following gamma-irradiation or treatment with topotecan, but continued 
into mitosis. Abrogation of the damage-arrest checkpoint also enhanced the 
cytotoxicity of topoisomerase I inhibitors. These studies suggest that 
Chkl activity is required for G2 arrest following DNA damage. 
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The PTEN gene encodes a dual-specificity 
phosphatase mutated in a variety of human cancers. PTEN 
germline mutations are found in three related human autosomal 
dominant disorders, Cowden disease (CD), Lhermitte-Duclos disease (LDD) 
and Bannayan-Zonana syndrome (BZS), characterized by tumour susceptibility 
and developmental defects. To examine the role of PTEN in ontogenesis and 
tumour suppression, we disrupted mouse Pten by homologous recombination. 
Pten inactivation resulted in early embryonic lethality. Pten-/- ES cells 
formed aberrant embryoid bodies and displayed an altered ability to 
differentiate into endodermal, ectodermal and mesodermal derivatives. 
Pten+/- mice and chimaeric mice derived from Pten+/- ES cells showed 
hyperplastic-dysplastic changes in the prostate, skin and colon, which are 
characteristic of CD, LDD and BZS. They also spontaneously developed germ 
cell, gonadostromal , thyroid and colon tumours. In addition, Pten 
inactivation enhanced the ability of ES cells to generate tumours in nude 
and syngeneic mice, due to increased anchorage-independent growth and 
aberrant differentiation. These results support the notion that PTEN 
haploinsuf ficiency plays a causal role in CD, LDD and BZS pathogenesis, 
and demonstrate that Pten is a tumour suppressor essential for embryonic 
development . 
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The detailed characterisation of a 400 kb cosmid walk in 
the BRCAl region: identification and localisation of 10 
genes including a dual- 
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We have produced a detailed physical and transcriptional map of a 400 kb 
region within the narrowest flanking markers known to contain the 
hereditary breast and ovarian susceptibility gene, BRCAl. The 
approach described here has avoided the problems of chimaerism, 
instability and rearrangements commonly observed in yeast artificial 
chromosomes by converting the YAC clones into ordered chromosome 
17-specific cosmid contigs and joining these contigs by cosmid 
end-walking. A detailed long-range restriction map provided a framework 
for the cosmid contig assembly and further refines existing physical 
mapping data. We have used a combined approach towards the isolation of 
the genes housed within these cosmids. This has resulted in the 
isolation and precise localisation of eight novel genes, 
including a novel G protein and an endogenous retrovirus related to the 
HERV-K family, and the previously described dual-specificity VHR 
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A highly conserved processed PTEN pseudogene is located on 
chromosome band 9p21. 
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PTEN/MMACl/TEPl, encoding a dual-specificity 
phosphatase, is a tumor suppressor gene which has 

recently been cloned and mapped to chromosome 10q23.3. We have shown that 
germline mutations of PTEN are present in individuals with two hamartoma 
syndromes: Cowden Syndrome, associated with a predisposition to breast and 
thyroid cancers, and Bannayan-Zonana syndrome. Somatic mutations of PTEN 
have been reported in a variety of human cancer cell lines, 
suggesting a potential role for this gene in the pathogenesis of 
human malignancies. We report the identification of a highly 
conserved PTEN processed pseudogene, psiPTEN, which shares over 98% 
homology with the coding region of functional PTEN, and its localisation 
to chromosome 9p21.'The high sequence homology of psiPTEN with the PTEN 
transcript may potentially lead to misinterpretation when performing 
mutation analyses based on cDNA templates. Caution should be 
exerted when using such screening approaches. 
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An essential phosphorylation-site domain of human 
cdc25C interacts with both 14-3-3 and cyclins. 
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The Scripps Research Institute, Department of Molecular 
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Human cdc25C is a dual -specificity 

phosphatase involved in the regulation of cell cycle progression 
in both unperturbed cells and in cells subject to DNA damage or 
replication checkpoints. In this study, we describe the structure-function 
relationship of an essential domain of human cdc25C that 
interacts with 14-3-3 proteins. We show that this domain is a 
bi-functional interactive motif that interacts with cyclins primarily 
through their P-box motif in addition to 14-3-3 proteins. Characterization 
of the structural features of this domain by NMR and circular dichroism 
reveals two distinct alpha helical moieties interconnected by a loop 
carrying the 14-3-3 binding site. Moreover, the helical folding is induced 
upon binding to 14-3-3, suggestive of a conformational regulation of this 
domain of cdc25C through interactions with partner proteins in vivo. 
Combining our structural and biochemical data, we propose a detailed model 
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of the molecular mechanism of cdc25C regulation by differential 
association with 14-3-3 and cdc2-cyclin B. 
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Dahia P L 

Department of Cancer Biology, Dana-Farber Cancer Institute, 
44 Binney Street SMIOIO, Harvard Medical School, Boston, 
Massachusetts 02215-6084, USA.. 
Patricia_Dahia@dfci .harvard.edu 

ENDOCRINE-RELATED CANCER, (2000 Jun) 7 (2) 115-29. Ref: 
102 

Journal code: DGR; 9436481. ISSN: 1351-0088. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200009 

Entered STN: 20000915 
Last Updated on STN: 20000915 
Entered Medline: 20000901 
For many years, it has been thought that the chromosome region 10q22-24 
includes one or more genes that appear to play a role in several 
human malignancies, PTEN is a new tumor suppressor gene 
encoding a dual -specificity phosphatase that 

was cloned simultaneously by three groups (Li & Sun 1997, Li et al . 1997, 

Steck et al. 1997), two of which used a positional cloning approach to 

identify genes in chromosome 10 (Li et al . 1997, Steck et al. 

1997). While several protein kinases have been implicated as oncogenes, 

and phosphatases have long been known frequently to antagonize their 

function, there has been no direct demonstration of the role of 

phosphatases in tumor development (Myers & Tonks 1997). PTEN 

characterization as a bona fide tumor suppressor gene has 

confirmed that a deficient phosphatase activity can lead to cancer, as 

detailed by studies that are described below. 
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Germline mutations of the PTEN gene in Cowden 
disease, an inherited breast and thyroid cancer syndrome. 
Li aw D; Marsh D J; Li J; Dahia P L; Wang S I; Zheng Z; Bose 
S; Call K M; Tsou H C; Peacocke M; Eng C; Parsons R 
Department of Pathology, College of Physicians and 
Surgeons, Columbia University, New York, New York 10032, 
USA. 

NATURE GENETICS, (1997 May) 16 (1) 64-7. 
Journal code: BRO; 9216904. ISSN: 1061-4036. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
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Entered STN: 19970630 
Last Updated on STN: 19990129 
Entered Medline: 19970616 
Cowden disease (CD) is an autosomal dominant cancer predisposition 
syndrome associated with an elevated risk for tumours of the breast, 
thyroid and skin. Lhermi tte-Duclos disease (LDD) cosegregates with a 
subset of CD families and is associated with macrocephaly, ataxia and 
dysplastic cerebellar gangliocytomatosis . The common feature of these 
diseases is a predisposition to hamartomas, benign tumours containing 
differentiated but disorganized cells indigenous to the tissue of origin. 
Linkage analysis has determined that a single locus within chromosome 
10q23 is likely to be responsible for both of these diseases. A candidate 
tumour suppressor gene (PTEN) within this region is mutated in 
sporadic brain, breast and prostate cancer. Another group has 
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independently isolated the same gene, termed MMACl, and also 

found somatic mutations throughout the gene in advanced sporadic 

cancers. Mutational analysis of PTEN in CD kindreds has identified 

germline mutations in four of five families. We found nonsense and 

missense mutations that are predicted to disrupt the protein tyrosine/ 

dual -specificity phosphatase domain of this 

gene. Thus, PTEN appears to behave as a tumour suppressor 

gene in the germline. Our data also imply that PTEN may play a 

role in organizing the • relationship of different cell types within an 

organ during development. 
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DOCUMENT TYPE: Conference 

LANGUAGE: English • 

SUMMARY LANGUAGE: English 

AB Progenipoietin (ProGP), a dual receptor agonist for the human 

Flt3 and G-CSF receptors, expands dendritic cells, progenitor cells and 
neutrophils. Very little information on Flt3 ligand (FL) -induced 
gene expression is available while G-CSF is known to induce many 
genes involved in cell cycle and signaling. Since ProGP activates 
both Flt3 and G-CSF receptors, we explored the induction of gene 
expression by ProGP, FL and G-CSF using a cell line (OCI-AML 5} which 
responds to these three cytokines. Initially, transcription of 24 
genes involved in signaling, cell cycle and apoptosis were 
examined in OCI-AML5 cells stimulated with G-CSF, FL and Pro-GP for 1, 2, 
4, 8 and 20 hours using Taqman PGR. A dual specificity 
phosphatase, MKPl was significantly up-regulated by 10 to 20-fold 
within 1 hour after stimulation of cells with G-CSF, FL and ProGP 
indicating a possible role in down-regulation of signal transduction. The 
immediate early gene, c-fos, was up-regulated (5 to 7-fold) 
within an hour following treatment with ProGP, FL and G-CSF. In contrast, 
transcription factors c-myc and E2F1 were up-regulated gradually by all 
cytokine treatments, reaching 7 to 17-fold and 5 to 13-fold, respectively. 
Consistent with the hypothesis that c-myc and E2F1 regulate transcription 
of cyclins, an increase in the levels of cyclines Dl and El was observed 
within four hours by all treatments reaching 7 to 12-fold and 8 to 
27-fold, respectively by 20 hours. Genes involved in DNA 

synthesis, PCNA and TERT, were also up-regulated by 2 to 7-fold and 6 to 

27-fold, respectively, after cytokine treatments. Elevated levels of 

cyclins, Dl and El combined with increase in PCNA and TERT levels 

suggested that these cells may be transitioning from Gl to S phase. In an 

attempt to extent these gene regulation studies, seven 

DNA microarray chips were used to obtain transcription profiles 

for approximately 70,000 genes. Several known, as well as novel 

genes, up-regulated in response to ProGP were identified. Time 

course of transcriptional regulation of the novel genes (ESTs), 

as well genes involved in signaling, were further analyzed by 

Taqman RT-PCR. One novel EST and three known genes, c-myc, pim-1 

and the IL-1 receptor antagonist were up-regulated by 3-fold or higher in 

response to G-CSF, FL and ProGP. In summary, we present an initial report 

on FL-induced gene expression and conclude that G-CSF, FL and 

ProGP exhibit similar patterns of gene expression in 0CI-AML5 

cells. 
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AB PTEN is a novel tumour suppressor gene that encodes a 
dual -specificity phosphatase with homology to 

adhesion molecules tensin and auxillin. It recently has been suggested 
that PTEN dephosphorylates phosphatidyl inositol 3, 4 , 5-trisphosphate 
[Ptdlns(3, 4,5)P3], which mediates growth factor-induced activation of 
intracellular signalling, in particular through the serine-threonine 
kinase Akt, a known cell survival-promoting factor. PTEN has been mapped 
to 10q23.3, a region disrupted in several human tumours 

including haematological malignancies. We have analysed PTEN in a series 
of primary acute leukaemias and non-Hodgkin ' s lymphomas (NHLs) as well as 
in cell lines. We have also examined whether a correlation could be found 
between PTEN and Akt levels in these samples. We show here that the 
majority of cell lines studied carries PTEN abnormalities. At the 
structural level, we found mutations and hemizygous deletions in 40% of 
these cell lines, while a smaller number of primary haematological 
malignancies, in particular NHLs, carries PTEN mutations. Moreover, 
one-third of the cell lines had low PTEN transcript levels, and 60% of 
these samples had low or absent PTEN protein, which could not be 
attributed to gene silencing by hypermethylation . In addition, 
we found that PTEN and phosphorylated Akt levels are inversely correlated 
in the large majority of the examined samples. These findings suggest that 
PTEN plays a role in the pathogenesis of haematological malignancies and 
that it might be inactivated through a wider range of mechanisms than 
initially considered. The finding that PTEN levels inversely correlate 
with phosphorylated Akt supports the hypothesis that PTEN regulates 
Ptdlns (3, 4 , 5) P3and suggests a role for PTEN in apoptosis. 
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AS Cowden disease (CD) is a rare, autosomal dominant inherited cancer 

syndrome characterized by multiple benign and malignant lesions in a wide 
spectrum of tissues. While individuals with CD have an increased risl< of 
breast and thyroid neoplasms, the primary features of CD are hamartomas. 
The gene for CD has been mapped by linkage analysis to a 6 cM 
region on the long arm of chromosome 10 at 10q22-23. Loss of 
heterozygosity (LOH) studies of sporadic follicular thyroid adenomas and 
carcinomas, both component tumors of CD, have suggested that the putative 
susceptibility gene for CD is a tumor suppressor gene. 

Somatic missense and nonsense mutations have recently been identified in 
breast, prostate, and brain tumor cell lines in a gene encoding 
a dual specificity phosphatase, PTEN/MMACI, 

mapped at 10q23.3. Furthermore, germline PTEN/MMACI mutations are 
associated with CD. In the present study, 20 hamartomas from 11 
individuals belonging to ten unrelated families with CD have been examined 
for LOH of markers flanking and within PTEN/MMACI. Eight of these ten 
families have germline PTEN/MMACI mutations. LOH involving microsatellite 
markers within the CD interval, and including PTEN/MMACI, was identified 
in two fibroadenomas of the breast, a thyroid adenoma, and a pulmonary 
hamartoma belonging to 3 to 11 (27%) of these patients. The wild-type 
allele was lost in these hamartomas. Semi-quantitative PCR performed on 
RNA from hamartomas from three different tissues from a CD patient 
suggested substantial reduction of PTEN/MMACI RNA levels in all 
of these tissues. The LOH identified in samples from individuals with CD 
and the suggestion of allelic loss and reduced transcription in hamartomas 
from a CD patient provide evidence that PTEN/MMACI functions as a tumor 
suppressor in CD. 
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AB The PTEN gene is involved in 10q23 deletions in several types of 

cancer, including glioma, melanoma, endometrial and prostate carcinomas. 
The PTEN gene product is a dual-specificity 

phosphatase with putative tumor suppressor function. Deletions and 
rearrangements of 10q22-25 have been reported in approximately 5%-10% of 
non-Hodgkin ' s lymphomas (NHLs), raising the possibility of PTEN 
involvement in these tumors. In order to address this question, we 
analyzed a panel of NHLs (n = 74) representative of the main histologic 
subtypes for mutations and homozygous deletions of PTEN. We report somatic 
coding/splice site mutations in 20% (2 of 10) of Burkitt's lymphoma cell 



lines and in 3% (2 of 64) of primary NHL cases analyzed. No homozygous 
deletions were found in these tumors. Interestingly, this study showed 
that cytogeneticaily characterized NHL cases (n = 6) with 10q22-q25 
abnormalities displayed neither biallelic deletions nor mutations of PTEN. 
These results suggest that a tumor suppressor gene distinct from 
PTEN may be involved in lOq deletions in this subgroup of NHL cases. 
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Differential regulation of the MAP, SAP and RK/p38 kinases 
by Pystl, a novel cytosolic dual- 
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The Pystl and Pyst2 mRNAs encode closely related proteins, which 
are novel members of a family of dual-specificity MAP Icinase phosphatases 
typified by CLlOO/MKP-1. Pystl is expressed constitutively in 
human slcin fibroblasts and, in contrast to other members of this 
family of enzymes, its mRNA is not inducible by either stress or 
mitogens. Furthermore, unlike the nuclear CLIOO protein, Pystl is 
localized in the cytoplasm of transfected Cos-1 cells. Like CLIOO/ MKP-1, 
Pystl dephosphorylates and inactivates MAP kinase in vitro and in vivo. In 
addition, Pystl is able to form a physical complex with endogenous MAP 
kinase in Cos-1 cells. However, unlike CLIOO, Pystl displays very low 
activity towards the stress-activated protein kinases (SAPKs) or RK/p38 in 
vitro, indicating that these kinases are not physiological substrates for 
Pystl. This specificity is underlined by the inability of Pystl to block 
either the stress-mediated activation of the JNK-1 SAP kinase or RK/p38 in 
vivo, or to inhibit nuclear signalling events mediated by the SAP kinases 
in response to UV radiation. Our results provide the first evidence that 
the members of the MAP kinase family of enzymes are differentially 
regulated by dual -specif icity phosphatases 

and also indicate that the MAP kinases may be regulated by different 
members of this family of enzymes depending on their subcellular location. 
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BACKGROUND: Since the molecular target of the immunosuppressive reagents 
FK506 and cyclosporin A was revealed to be protein phosphatase PP2B 
(calcineurin) , many researchers have been screening the protein 
phosphatase inhibitors from microbial metabolites to develop new 
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immunosuppressive reagents. We isolated stevastelin B, which is composed 
of valine, threonine, serine and 3, 5-dihydroxy-2, 4-dimethyl stearic acid, 
and stevastelin A, which is a sulphonylated derivative of stevastelin B. 
To understand the action mechanism of stevastelins A and 8, we synthesized 
a series of stevastelin derivatives and investigated their 
structure-activity relationships. RESULTS: A series of stevastelin 
derivatives have been systematically synthesized. Stevastelin B inhibited 
gene expression that is dependent on interleukin-2 (IL-2) or IL-6 
promoters in situ, but it had no inhibitory activity against any protein 
phosphatases in vitro. In contrast, stevastelin A, which is a 
sulphonylated derivative of stevastelin B, inhibited the phosphatase 
activity of a dual-specificity phosphatase, 
VHl-related human protein (VHR) , in vitro, but it had no 
inhibitory activity against gene expression or cell-cycle 
progression in situ. CONCLUSIONS: Stevastelin B is a novel 
immunosuppressant. It inhibited IL-2 or IL-6 dependent gene 
expression but did not inhibit the phosphatase activity of calcineurin. 
The structure-activity relationships show that the acidic functional group 
on the threonine residue and the stearic acid moiety in the stevastelin 
molecule are important for inhibitory effects on the dephosphorylation 
activity of VHR in vitro. Stevastelin B might be sulphonylated or 
phosphorylated after incorporation into the target cell, and then it 
interacts with protein tyrosine phosphatases and regulates cell-cycle 
progression . 
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AB The progressive myoclonus epilepsy of Lafora type is an autosomal 
recessive disorder caused by mutations in the EPM2A gene. EPM2A 
is predicted to encode a putative tyrosine phosphatase protein, named 
laforin, whose full sequence has not yet been reported. In order to 
understand the function of the EPM2A gene, we isolated a 
full-length cDNA, raised an antibody and characterized its 
protein product. The full-length clone predicts a 38 kDa laforin that was 
very close to the size detected in transfected cells. Recombinant laforin 
was able to hydrolyze phosphotyrosine as well as phosphoserine/ threonine 
substrates, demonstrating that laforin is an active dual- 
specificity phosphatase. Biochemical, immunofluorescence 

and electron microscopic studies on the full-length laforin expressed in 
HeLa cells revealed that laforin is a cytoplasmic protein associated with 
polyribosomes, possibly through a conformation-dependent protein-protein 
interaction. We analyzed the intracellular targeting of two laforin 
mutants with missense mutations. Expression of both mutants resulted in 
ubiquitin-positive perinuclear aggregates suggesting that they were 
misfolded proteins targeted for degradation. Our results suggest that 
laforin is involved in translational regulation and that protein 
misfolding may be one of the molecular bases of the Lafora disease 
phenotype caused by missense mutations in the EPM2A gene. 
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The role of integrin-mediated processes in the biology 
of metastasis 

Marshall, John F. ; Davies, Dawn 

Dept. of Cancer Res., St. Thomas's Hosp. , London, SEl 
7EH, UK 

Cancer Metastasis— Biol . Treat. (2000), 1 (Cancer 
Metastasis, Molecular and Cellular Mechanisms and 
Clinical Intervention), 19-54 
CODEN: CMTACZ 

Kluwer Academic Publishers 
Journal; General Review 
English 

A review, with 210 ref s . For tumor cells to metastasize they must proceed 
through a series of steps requiring adhesion and de-adhesion to both the 
underlying matrix and adjacent stromal cells. Thus, understanding the 
mols. which mediate these adhesive processes is essential if the 
mechanisms of metastasis are to be completely understood. Integrins, 
which are one of the major families of cell adhesion mols., mediate 
binding of cells to extracellular-matrix glycoproteins and also to the 
surface of other cells. Subsequent to ligand-binding the integrins 
generate intracellular signals which promote a variety of processes 
including survival, proliferation, migration and protease prodn . It is 
not surprising therefore that evidence accumulated over the last ten years 
suggests that integrins could play an active role in tumor progression and 
metastasis. Such a role may be direct, through promoting a better 
survival and invasive phenotype of the tumor cells themselves, or 
indirect, by promoting the growth of angiogenic blood vessels. In this 
review, an overview of integrin structure and function is provided, and 
how integrin-dependent signals could affect the metastatic phenotype is 
discussed. Evidence that abnormally regulated integrin-signaling appears 
to be a contributory factor in the development of cancer is also 
discussed. This is exemplified by the discovery of the tumor suppressor, 
PTEN, a dual -specificity phosphatase which 

regulates several integrin-promoted signaling pathways, whose loss is 
assocd. with the development of cancer in both exptl . animals and in 
humans. Thus, understanding integrin-regulated signaling 

processes, in addn. to providing a deeper understanding of metastasis, may 
also reveal novel targets for anti-cancer therapy. 
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ant human Vaccinia virus Hl-related protein tyrosine 

(VHR PTPase) possesses intrinsic Tyr and Thr/Ser phosphatase 
Both activities were abolished by a single amino acid 

C124S. When VHR was incubated with a 32P-labeled 
ine-containing substrate and then rapidly denatured. 



enzyme-associated 32P was evident following SDS-polyacrylamide gel 
electrophoresis. The formation of 32P-labeled protein could be blocked in 
the presence of an unlabeled substrate. VHR-associated 32P was sensitive 
to iodine but insensitive to pyridine and hyd roxyl amine . The catalytically 
inactive C124S mutant would not form a 32P-labeled enzyme. Furthermore, 
VHR phosphatase could be selectively inactivated by the alkylating agent 
iodoacetate. The inactivation resulted from the specific covalent 
modification of Cysl24. Collectively these results suggest that a 
thiol-phosphate enzyme intermediate is formed when Cysl24 of VHR accepts a 
phosphate from the substrate. Our results also demonstrate that the 
dual specificity phosphatases and the 

tyrosine-specif ic PTPases employ similar catalytic mechanisms. 
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AB Treatment of leukemic cells with phorbol 12-myristate 13-acetate (PMA) 

induces a short-lived phosphorylation and activation of stress-activated 
protein kinase (SAPK) and cellular differentiation. To investigate whether 
the rapid deactivation of SAPK results from dephosphorylation by 
dual-specificity phosphatases (DSPs), we 

studied regulation of the DSP hVH5 and its murine orthologue M3/6 in K562 
human leukemia cells. PMA treatment rapidly induced hVH5 
transcripts in these cells, and induced expression of M3/6 completely 
inhibited PMA-stimulated phosphorylation of SAPK, suggesting a feedback 
loop to control SAPK activity. Using both stable cell lines and transient 
transfection we demonstrate that activation of SAPK rapidly stimulated 
phosphorylation of M3/6. This phosphorylation did not regulate the 
half-life of total cellular M3/6. hVH5 and M3/6 shares with all sequenced 
mammalian DSPs an amino acid motif, XILPXLXL, located approximately 80 
amino acids from the active site. The hVH5-M3/6 sequence, RILPHLYL, shares 
significant homology with the SAPK binding site of the c-Jun protein, 
called the delta domain. This motif was found to be important for DSP 
function, because deletion of RILPHLYL inhibits SAPK-mediated 
phosphorylation of M3/6, and deletion of this sequence or mutation of the 
LYL portion blocks the ability of this phosphatase to dephosphorylate 
SAPK. 
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AB PTEN/MMACl is a major new tumor suppressor gene that encodes a 
dual -specificity phosphatase with sequence 

similarity to the cytoskeletal protein tensin. Recently, we reported that 
PTEN dephosphorylates focal adhesion kinase (FAK) and inhibits cell 
migration, spreading, and focal adhesion formation. Here, the effects of 
PTEN on cell invasion, migration, and growth as well as the involvement of 
FAK and pl30 Crk-associated substrate (pl30Cas) were investigated in U87MG 
glioblastoma cells missing PTEN. Cell invasion, migration, and growth were 
down-regulated by expression of phosphatase-active forms of PTEN but not 
by PTEN with an inactive phosphatase domain; these effects were correlated 
with decreased tyrosine phosphorylation levels of FAK and pl30Cas. 
Overexpression of FAK concomitant with PTEN resulted in increased total 
tyrosine phosphorylation levels of FAK and pl30Cas and effectively 
antagonized the effects of PTEN on cell invasion and migration and 
partially on cell growth. Overexpression of plSOCas increased total 
tyrosine phosphorylation levels of plSOCas without affecting those of FAK; 
however, although pl30Cas could reverse PTEN inhibition of cell invasion 
and migration, it did not rescue cell growth in U87MG cells. In contrast 
to FAK, pl30Cas could not be shown to interact with PTEN in cells, and it 
was not dephosphorylated directly by PTEN in vitro. These results suggest 
important roles of PTEN in the phenotype of tumor progression, and that 
the effects of PTEN on cell invasion, migration, and growth are mediated 
by distinct downstream pathways that diverge at the level of FAK. 
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AB Recent evidence has suggested that human cyclin-dependent kinase 

2 (CDK2) is an essential regulator of cell cycle progression through S 
phase. CDK2 is known to complex with at least two distinct human 
cyclins, E and A. The kinase activity of these complexes peaks in Gl and 
S phase, resp. The vertebrate CDC2/cyclin 81 complex is an essential 
regulator of the onset of mitosis and is inhibited by phosphorylation of 
CDC2 on Thr-14 and Tyr-15. In vitro, CDC2/cyclin Bl is activated by 
treatment with the members of the Cdc25 family of phosphatases. It was 
found that, like CDC2, CDK2 is also phosphorylated on Thr-14 and Tyr-15 
and that treatment of cyclin A or cyclin E immunoppts. with bacterially 
expressed Cdc25M2 (the mouse homolog of human CDC25B) increased 
the histone HI kinase activity of these immune complexes 5- to 10-fold. 
Tryptic peptide mapping demonstrated that Cdc25M2 treatment of cyclin A or 
cyclin Bl immune complexes resulted in the specific dephosphorylation of 
Thr-14 and Tyr-15 on CDK2 or CDC2, resp. Thus, it was confirmed that 
Cdc25 family members comprise a class of dual- 
specificity phosphatase. Furthermore, the data suggest 
that the phosphorylation and dephosphorylation of CDKs on Thr-14 and 
Tyr-15 may regulate not only the G2/M transition but also other 
transitions in the cell cycle and that individual cdc25 family members may 
regulate distinct cell cycle checkpoints. 
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Juvenile polyposis syndrome (JPS; MIM 174900) is an autosomal dominant 
condition with incomplete penetrance characterized by hamartomatous polyps 
of the gastrointestinal tract and a risk of gastrointestinal cancer. 
Gastrointestinal hamartomatous polyps are also present in Cowden syndrome 
(CS; MIM 158350) and Bannayan-Zonana syndrome (BZS; also called 
Ruvalcaba-Myhre-Smith syndrome; MIM 153480). The susceptibility locus for 
both CS and BZS has recently been identified as the novel tumor suppressor 
gene PTEN, encoding a dual specificity 

phosphatase, located at 10q23.3. A putative JPS locus, JPl, which 
most likely' functions as a tumor suppressor, had previously been mapped to 
10q22-24 in both familial and sporadic juvenile polyps. Given the shared 
clinical features of gastrointestinal hamartomatous polyps among the three 
syndromes and the coincident mapping of JPl to the region of PTEN, we 
sought to determine whether JPS was allelic to CS and BZS by mutation 
analysis of PTEN and linkage approaches. Microsatellite markers spanning 
the CS/BZS locus (D10S219, D10S551, D10S579, and D10S541) were used to 
compute multipoint lod scores in eight informative families with JPS. Lod 
scores of < -2.0 were generated for the entire region, thus excluding PTEN 
and any genes within the flanking 20-cM interval as candidate 
loci for familial JPS under our statistical models. In addition, analysis 
of PTEN using a combination of denaturing gradient gel electrophoresis and 
direct sequencing was unable to identify a germline mutation in 14 
families with JPS and 11 sporadic cases. Therefore, at least a proportion 
of JPS cases are not caused by germline PTEN alteration or by an 
alternative locus at 10q22-24. 
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The cyclin-dependent kinases are key cell cycle regulators whose 
activation is required for passage from one cell cycle phase to the next. 
In mammalian cells, CDK2 has been implicated in control of the Gl and S 
phases. We have used a two-hybrid protein interaction screen to identify 
cDNAs encoding proteins that can interact with CDK2. Among those 
identified was a protein (KAP), which contained the HCXX-XXGR motif 
characteristic of protein tyrosine phosphatases. KAP showed phosphatase 
activity toward substrates containing either phosphotyrosine or 
phosphoserine residues. Since KAP is not significantly similar to known 
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phosphatases beyond the catalytic core motif, it represents an additional 
class of dual specificity phosphatase. KAP 

interacted with cdc2 and CDK2 in yeast. In mammalian cells, KAP also 
associated with cdc2 and CDK2 but showed a preference for cdc2. The 
ability of KAP to bind multiple cyclin-dependent kinases suggests that it 
may play a role in cell cycle regulation. 
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AB The tumor suppressor gene PTEN (MMACl, TEPl ) encodes a 
dual -specificity phosphatase and is considered 

a progression-associated target of genetic alterations in human 
gliomas. Recently, it has been reported that the introduction of wild type 
PTEN into glioma cells containing endogenous mutant PTEN alleles (U87MG, 
LN-308), but not in those which retain wild-type PTEN (LN-18, LN-229}, 
causes growth suppression and inhibits cellular migration, spreading and 
focal adhesion. Here, we show that PTEN gene transfer has no 
effect on the chemosensi tivi ty of the four cell lines. Further, a 
correlational analysis of the endogenous PTEN status of 12 human 
glioma cell lines with their sensitivity to seven different cancer 
chemotherapy drugs reveals no link between PTEN and chemosensitivity . In 
contrast, ectopic expression of wild type PTEN, but not the PTEN{G129R) 
mutant, in PTEN-mutant gliomas markedly sensitizes these cells to 
irradiation and to CD95-ligand ( CD95L) -induced apoptosis. PTEN-mediated 
facilitation of CD95L-induced apoptosis is associated with enhanced 
CD95L-evoked caspase 3 activity. Protein kinase B (PKB/Akt), previously 
shown to inhibit CD95L-induced apoptosis in nonglial C0S7 cells, is 
inactivated by dephosphorylation . Interestingly, both PTEN-mutant U87MG 
and PTEN-wild-type LN-229 cells contain phosphorylated PKB constitutively . 
Wild-type PTEN gene transfer promotes dephosphorylation of PKB 
specifically in U87MG cells but not in LN-229 cells. Sensitization of 
U87MG cells to CD95L-apoptosis by wild-type PTEN is blocked by 
insulin-like growth factor-1 (IGF-1). The protection by IGF-1 is inhibited 
by the phosphoinositide 3-OH (PI 3) kinase inhibitor, wortmannin. Although 
PKB is a down-stream target of PI 3 kinase, the protection by IGF-1 was 
not associated with the reconsti tution of PKB phosphorylation. Thus, PTEN 
may sensitize human malignant glioma cells to CD95L-induced 
apoptosis in a PI 3 kinase-dependent manner that may not require PKB 
phosphorylation. 
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AB The family of Tyr/Thr protein phosphatases, called dual- 
specificity phosphatases, have been implicated in the 

feedback regulation of the MAP kinase cascade by dephosphorylating the MAP 

kinases. Using low stringent cDNA screening we have isolated a 

chicken homologue of the CLIOO phosphatase also called MAP kinase 

phosphatase 1 (MKP-1). The chicken MKP-1 has 84% and 85.5% identity to the 

rat and human amino acid sequence, respectively. Using RNase 

protection assay and in situ hybridization we have found that MKP-1 

mRNA is expressed at low levels in most tissues during 

development. In embryonic dorsal root and sympathetic ganglia MKP-1 

mRNA expression increases with age. The expression in large cells 

in dorsal root ganglia suggests that it is neurons which express MKP-1 

mRNA. We also show that MKP-1 mRNA is induced in 

dissociated embryonic sympathetic neurons after nerve growth factor 
stimulation. In addition, our results show that MKP-1 mRNA is 
induced after NGF stimulation of fibroblasts expressing the NGF receptor 
TrkA, suggesting that MKP-1 is upregulated after activation of the TrkA 
receptor. These data show that the MKP-1 gene is regulated in a 
tissue and temporal specific fashion with strong expression in the 
developing peripheral ganglia, and suggest that the activation of MKP-1 
mRNA expression by NGF is a ubiquitously induced response to TrkA 
activation, independent of the cellular origin or type on which the TrkA 
receptor is active. 

Copyright 1998 Elsevier Science B.V. 
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AB The expression of the human CLIOO gene and its mouse 

homologue 3CH134 is increased up to 40-fold in fibroblasts exposed to 
oxidative/heat stress and growth factors. CLIOO is a member of an 
expanding family of protein tyrosine phosphatases with amino acid sequence 
similarity to a Tyr/Ser-protein phosphatase encoded by the late HI 
gene of vaccinia virus. Here we show that the CLIOO phosphatase, 
expressed and purified in bacteria, rapidly and potently inactivates 
recombinant MAP kinase in vitro by the concomitant dephosphorylation of 
both its phosphothreonine and phosphotyrosine residues. Furthermore, CLIOO 
suppresses the [vall2] ras-induced activation of MAP kinase in a cell-free 
system from Xenopus oocytes. Both activities are abolished by mutagenesis 
of the highly conserved cysteine {Cys-258) within the phosphatase active 
site. In contrast to the vaccinia HI phosphatase, CLIOO shows no 
measurable catalytic activity towards a number of other substrate proteins 
modified on serine, threonine or tyrosine residues. Our results 
demonstrate that CLIOO is a dual specificity 
phosphatase and indicate that MAP kinase is one of its 

physiological targets. CLIOO may be the first example of a new class of 
protein phosphatases responsible for modulating the activation of MAP 
kinase following exposure of quiescent cells to growth factors and further 



implicates MAP kinase activation/deactivation in the cellular response to 
stress . 
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Cdc25B is an unstable protein and triggers 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
By incubating at 30 degrees C in the presence of an energy source, 
p34 ( cdc2 ) /cyclin B was activated in the extract prepared from a 
temperature-sensitive mutant, tsBN2, which prematurely enters mitosis at 
40 degrees C, the nonpermissive temperature (Nishimoto, T. , E. Eilen, and 
C. Basilico. 1978. Cell. 15:475-483), and wild-type cells of the hamster 
BHK21 cell "line arrested in S phase, without protein synthesis. Such an in 
vitro activation of p34 { cdc2 } /cyclin B, however, did not occur in the 
extract prepared from cells pretreated with protein synthesis inhibitor 
cycloheximide, although this extract still retained the ability to inhibit 
p34 (cdc2)/cyclin B activation. When tsBN2 cells arrested in S phase were 
incubated at 40 degrees C in the presence of cycloheximide, Cdc25B, but 
not Cdc25A and C, among a family of dual-specificity 
phosphatases, Cdc25, was lost coincidentally with the laclc of the 
activation of p34 ( cdc2 )/ cyclin B. Consistently, the immunodepletion of 
Cdc25B from the extract inhibited the activation of p34 ( cdc2 ) /cyclin B. 
Cdc25B was found to be unstable (half-life < 30 min) . Cdc25B, but not 
Cdc25C, immunoprecipitated from the extract directly activated the 
p34 (cdc2)/cyclin B of cycloheximide-treated cells as well as that of 
nontreated cells, although Cdc25C immunoprecipitated from the extract of 
mitotic cells activated the p34 ( cdc2 ) /cyclin B within the extract of 
cycloheximide-treated cells. Our data suggest that Cdc25B made an initial 
activation of p34 ( cdc2 ) /cyclin B, which initiates mitosis through the 
activation of Cdc25C. 
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AB The first evidence for tyrosine phosphatase signalling pathways in plants 
is presented by characterizing a putative protein tyrosine phosphatase 
gene from the unicellular green alga Chlamydomonas eugametos . This 
cDNA, referred to as VH-PTP13, contains an open reading frame 
specifying a protein with a molecular weight of 30.3 kDa, that has 
significant homology with a distinct group of dual- 
specificity phosphatases. The highest homology is found 
with CL-100, a human stress-response gene that 

regulates MAPkinase activity. The purified VH-PTP13 protein expressed in 
E. coli had phosphatase activity and inactivated MAPkinases from alfalfa 
and tobacco. Nondividing C. eugametos gametes did not express the VH-PTP13 
gene whereas synchronously dividing vegetative cells only 

expressed VH-PTP13 in the early Gl-phase of the cycle, implying a function 
there. When vegetative cells were subjected to oxidative stress, 
expression of the VH-PTP13 gene was strongly induced, analogous 
to the human CL-100 gene. Its potential role in plant 
signalling pathways is discussed. 

L44 ANSWER 49 OF 122 SCISEARCH COPYRIGHT 2002 ISI (R) 
ACCESSION NUMBER: 1998:466847 SCISEARCH 
THE GENUINE ARTICLE: ZU028 

TITLE: Changes of gene expression by 

lysophosphatidyl choline in vascular endothelial cells: 12 
up-regulated distinct genes including 5 cell 
growth-related, 3 thrombosis-related, and 4 others 

AUTHOR: Sato N; Kokame K; Shimokado K; Kato H; Miyata T (Reprint) 

CORPORATE SOURCE: NATL CARDIOVASC CTR, RES INST, 5-7-1 FUJISHIRODAI , OSAKA 
5658565, JAPAN (Reprint); NATL CARDIOVASC CTR, RES INST, 
OSAKA 5658565, JAPAN 

COUNTRY OF AUTHOR: JAPAN 

SOURCE: JOURNAL OF BIOCHEMISTRY, ( JUN 1998) Vol. 123, No. 6, pp. 

1119-1126. 

Publisher: JAPANESE BIOCHEMICAL SOC, ISHIKAWA BLDG-3F, 
25-16 H0NG0-5-CH0ME, BUNKYO-KU, TOKYO 113, JAPAN. . 
ISSN: 0021-924X. 

DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 

LANGUAGE: English 

REFERENCE COUNT: 4 4 
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AB Lysophosphatidylcholine (lysoPC), a component of oxidatively modified 

lipoproteins, is present in atherosclerotic lesions, and its 
proatherogenic properties have been demonstrated. To gain an insight into 
lysoPC-mediated endothelial gene expression, we applied 
nonradioactive differential display analysis of mRNA from 
lysoPC-treated and untreated human umbilical vein endothelial 
cells. We identified 12 up-regulated distinct genes including 5 
cell growth-related genes (two phosphatases CLIOO and B23/hVH-3, 
gravin, activating transcription factor-4, and heparin-binding epidermal 
growth factor-like growth factor), 3 thrombosis-related genes 
(plasminogen activator inhibitor-1, tissue plasminogen activator, and 
thrombomodulin), and 4 others ( stanniocalcin, NAD-dependent 
methyl enetetrahydro folate dehydrogenase/methenyltet rahydrof olate 
cyclohydrolase, BENE, and reducing agents and tunicamycin-responsive 
protein) . We isolated a full-length cDNA of human 
gravin. The cDNA sequence of gravin was homologous with rat 
mitogenic regulatory gene or rat protein kinase C binding 

protein and substrate, suggesting that gravin would regulate cell growth. 
Thus, lysoPC apparently accelerates atherosclerosis by regulating the 
expression of a wide variety of genes. Our data suggest the 
involvement in atherogenesis of the genes hitherto regarded as 
atherosclerosis -unrelated . 
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AS Cowden disease, also Icnown as multiple hamartoma syndrome, is an autosomal 
dominant cancer syndrome with a high risk of breast and thyroid cancer. 
The gene involved has been localized to chromosome 10q22-23. 
Recently, the tumour suppressor gene PTEN/MMACl, encoding a 
putative protein tyrosine or dual -specificity 

phosphatase, was cloned from that region and three mutations were 
detected in patients with Cowden disease. We confirmed that the PTEN/MMACl 
gene is indeed the gene for Cowden disease by a refined 
localization of the gene to the interval between D10S1761 and 
D10S541, which contains the PTEN/MMACl gene and, by mutation 
analysis in eight unrelated familial and 11 sporadic patients with Cowden 
disease. Eight different mutations were detected in various regions of the 
PTEN/MMACl gene. One mutation was detected twice. All detected 
changes in the gene can be predicted to have a very deleterious 
effect on the putative protein. Five of the nine patients have a mutation 
in exon 5 coding for the putative active site and flanking amino acids. 
Evaluation of the clinical data of the patients in which a mutation could 
be detected gives no clear indications for a correlation between the 
genotype and phenotype. In 10 patients no mutation could be detected so 
far. In support of the linkage data, no evidence has emerged from the 
phenotype of these patients suggestive for genetic heterogeneity. 
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AB CDC25A is a member of a group of highly related, dual- 
specificity phosphatases that promote cell cycle phase 

transitions by regulating the activity of cyciin-dependent kinases. Here 
we report the cloning and genomic sequence of 21,067 nucleotides 
encompassing the mouse CDC25A gene. The coding sequence is 
expressed from 17,904 bp of genomic DNA comprising 15 exons . We 
also mapped the transcription initiation site to a consensus initiator 
element proximal to an SPl site. Approximately 1 kb of sequence upstream 
of the transcription initiation site confers promoter activity and cell 
type specificity to a reporter gene construct. Surprisingly, 
transcription from this promoter was repressed by over-expression of 
catalytically active but not catalytically inactive CDC25A protein. We 
also show, using NIH 3T3 cells, that murine CDC25A mRNA levels 
fluctuate only modestly over the cell cycle. Our findings provide insights 
into the regulation of CDC25A expression and have facilitated construction 
of gene knock-out vectors, 
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Protein tyrosine phosphatases are involved in the regulation of important 
cellular processes such as signal transduction, cell cycle progression, 
and tumor suppression. Here we report the cloning and characterization of 
PIRl, a novel member in the dual-specificity 

phosphatase subfamily of the protein tyrosine phosphatases. PIRl 
also contains two stretches of arginine-rich sequences. We have shown that 
the recombinant PIRl protein possessed an intrinsic phosphatase activity 
on phosphotyrosine-containing substrate. A unique feature of this 
phosphatase is that it binds directly to RNA in vitro with high 
affinity. In addition, we have found that PIRl interacted with splicing 
factors 9G8 and SRp30C, possibly through an RNA intermediate 
during a yeast two-hybrid screen. PIRl exhibited a nuclear-staining 
pattern that was sensitive to RNase A, but not to DNase I, suggesting that 
PIRl in the cells are associated with RNA and/or 

ribonucleoprotein particles. Furthermore, a fraction of PIRl showed a 
speckle-staining pattern that superimposed with that of the splicing 
factor, SC35. Taken together, our data suggest that PIRl is a novel 
phosphatase that may participate in nuclear mRNA metabolism. 
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PTEN/MMACl (phosphatase, tensin homologue/mutated in multiple advanced 
cancers) is a tumor suppressor protein that has sequence homology with 
dual -specificity phosphatases, which are 

capable of dephosphorylating both tyrosine phosphate and serine/threonine 
phosphate residues on proteins. The in vivo function of PTEN/MMACl appears 
to be dephosphorylation of phosphotidylinositol 3,4, STtriphosphate . The 
PTEN/MMACl gene is mutated in the germline of patients with rare 
autosomal dominant cancer syndromes and in subsets of specific cancers. 
Here we review the mutational spectra of the PTEN/MMACl gene in 
tumors from various tissues, especially endometrium, brain, prostate, and 
ovary, in which the gene is inactivated very frequently. 
Germline and somatic mutations in the PTEN/MMACl gene occur 
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mostly in the protein coding region and involve the phosphatase domain and 
poly{A)(6) stretches. Compared with germline alterations found in the 
PTEN/MMACl gene, there is a substantially increased frequency of 
frameshift mutations in tumors. Glioblastomas and endometrial carcinomas 
appear to have distinct mutational spectra, probably reflecting 
differences in the underlying mechanisms of inactivation of the PTEN/MMACl 
gene in the two tissue types. Also, depending on the tissue type, 
the gene appears to be involved in the initiation or the 
progression of cancers. Further understanding of PTEN/MMACl gene 
mutations in different tumors and the physiologic consequences of these 
mutations is likely to open up new therapeutic opportunities for targeting 
this critical gene. 
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AB Dual-specificity protein-tyrosine phosphatases (dsPTPases) have been 
implicated in the inactivation of mi togen-activated protein kinases 
(MAPKs). We have identified a novel phosphoserine/ threonine/tyrosine- 
binding protein (STYX) that is related in amino acid sequence to 
dsPTPases, except for the substitution of Gly for Cys in the conserved 
dsPTPase catalytic loop (HCXXGXXR(S/T) ) . cDNA subcloning and 
Northern blot analysis in mouse shows poly(A+) hybridization bands of 4.6, 
2.4, 1.5, and 1.2 kilobases, with highest abundance in skeletal muscle, 
testis, and heart. Polymerase chain reaction amplification of 
reverse-transcribed poly{A+) RNA revealed an alternatively 
spliced form of STYX containing a unique carboxyl terminus. Bacterially 
expressed STYX is incapable of hydrolyzing Tyr ( P ) -containing substrates; 
however, mutation of Glyl20 to Cys {G120C) , which structurally mimics the 
active site of dsPTPases, confers phosphatase activity to this molecule. 
STYX-G120C mutant hydrolyzes p-nitrophenyl phosphate and dephosphorylates 
both Tyr{P) and Thr(P) residues of peptide sequences of MAPK homologues. 
The kinetic parameters of dephosphorylation are similar to human 
dsPTPase, Vaccinia Hl-related, including inhibition by vanadate. We 
believe this is the first example of a naturally occurring "dominant 
negative" phosphotyrosine/serine/ threonine-binding protein which is 
structurally related to dsPTPases. 
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AB The dual -specificity phosphatase 

PTEN/MMACl/TEPl has recently been identified as the tumor suppressor 
gene most frequently mutated and/or deleted in human 

tumors. Germline mutations of PTEN give rise to Cowden Disease (CD), an 
autosomal dominantly-inheri ted cancer syndrome which predisposes to 
increased risk of developing breast and thyroid tumors. However, PTEN 
mutations have rarely been detected in sporadic thyroid carcinomas. In 
this study, we confirm that PTEN mutations in sporadic thyroid cancer are 
infrequent as we found one point mutation and one heterozygous deletion of 
PTEN gene in 26 tumors and eight cell lines screened. However, 
we report that PTEN expression is reduced both at the mRNA and 
at the protein level - in five out of eight tumor-derived cell lines and 
in 24 out of 61 primary tumors. In most cases, decreased PTEN expression 
is correlated with increased phosphorylation of the PTEN-regulated protein 
kinase Akt/PKB. Moreover, we demonstrate that PTEN may act as a suppressor 
of thyroid cancerogenesis as the constitutive re-expression of PTEN into 
two different thyroid tumor cell lines markedly inhibits cell growth. 
PTEN-dependent inhibition of BrdU incorporation is accompanied by enhanced 
expression of the cyclin-dependent kinase inhibitor p27kipl and can be 
overcome by simultaneous co-trans fection of an excess p27kipl antisense 
plasmid. Accordingly, in a subset of thyroid primary carcinomas and 
tumor-derived cell lines, a striking correlation between PTEN expression 
and the level of p27kipl protein was observed. In conclusion, our findings 
demonstrate that inactivation of PTEN may play a role in the development 
of sporadic thyroid carcinomas and that one key target of PTEN suppressor 
activity is represented by the cyclin-dependent kinase inhibitor p27kipl. 
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AB A tumor suppressor gene at lOq 23.3, designated PTEN, encoding a 
dual specificity phosphatase with lipid and 

protein phosphatase activity, has been shown to play an important role in 
the pathogenesis of a variety of h\unan cancers. Germline 
mutations in PTEN cause Cowden syndrome {CS), which is characterized by 
multiple hamartomas and a high risk of breast and thyroid cancers. 
Frequent loss of heterozygosity at iOq is found in both early and 
advanced-stage sporadic melanomas; however, mutations or deletions in PTEN 
are detected mainly in melanoma cell lines. In this study, we examined 
PTEN expression in 34 unselected sporadic melanomas (4 primary melanomas, 
30 metastases) using immunohistochemistry and correlated this with the 
results of structural studies of this gene. Immunostaining of 34 
melanoma samples revealed no PTEN expression in 5 {15%) and low PTEN 
expression in 17 (50%), whereas the rest of the tumors {35%) had high 
levels of expression. Hemizygous deletion was found in 32% of the tumors 



but neither intragenic PTEN mutation nor biallelic deletion was found in 
any of the samples. Of the 5 melanomas showing no PTEN expression, 4 had 
no mutation or deletion of PTEN. Of the 13 tumors having weak PTEN 
immunoreactivity and informative loss of heterozygosity results, 6 had 
evidence of hemizygous allelic loss of PTEN while the remaining 7 had 
intact PTEN. These results strongly support PTEN as a major tumor 
suppressor on lOq involved in melanoma tumorigenesis and suggest an 
epigenetic mechanism of biallelic functional inactivation not previously 
observed in other cancers where PTEN might be involved. 
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A gene mutated in Charcot-Marie-Tooth disease type 4B (CMT4B), 
an autosomal recessive demyelinating neuropathy with myelin outfoldings, 
has been mapped on chromosome llq22. Using a positional-cloning strategy, 
we identified in unrelated CMT4B patients mutations occurring in the 
gene MTMR2, encoding myotubularin-related protein-2, a 
dual specificity phosphatase (DSP) . 
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Cdil, a human Gl and S phase protein phosphatase 
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We used the interaction trap, a yeast genetic selection for interacting 
proteins, to isolate human cyclin-dependent kinase interactor 1 
(Cdil). In yeast, Cdil interacts with cyclin-dependent kinases, including 
hximan Cdc2, Cdk2, and Cdk3, but not with Ckd4 . In HeLa cells, Cdil 
is expressed at the Gl to S transition, and the protein forms stable 
complexes with Cdk2. Cdil bears weak sequence similarity to known tyrosine 
and dual specificity phosphatases. In vitro, 

Cdil removes phosphate from tyrosine residues in model substrates, but a 
mutant protein that bears a lesion in the putative active site cysteine 
does not. Overexpression of wild-type Cdil delays progression through the 
cell cycle in yeast and HeLa cells; delay is dependent on Cdil phosphatase 
activity. These experiments identify Cdil as a novel type of protein 
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The prostate cancer cell lines PC3 and LNCaP have been shown to lack 
expression of the tumour suppressor gene MMACl/PTEN, in contrast 
to the immortalized non-tumorigenic epithelial lines PNTla and PNT2. We 
have measured the effects of reintroduction of wild type (wt) and mutant 
MMACl genes on to these genetic backgrounds, using gene 

constructs expressing either wt MMACl or various mutants deficient in the 
dual specificity phosphatase domain of the 

protein. Over-expression of wild type PTEN protein induced cell shrinkage 
and rounding, but did not result in increased levels of classical 
apoptosis. Permanently transfected lines containing the MMACl gene 
could only be obtained from the PNT cells, as PTEN expression resulted in 
rapid loss of both tumour lines. In contrast, mutation of the phosphatase 
domain resulted in partial attenuation of the phenotypic effects of MMACl 
after transient transf ection, and also allowed the derivation of permanent 
tumour cell lines containing the mutated MMACl gene. The results 
suggest that re-expression of wt PTEN is incompatible with survival of 
human prostate cancer cells in vitro, and that the full biological 
activity of this common tumour suppressor requires functions additional to 
the established protein and lipid phosphatase activities in epithelial 
systems . 

Copyright 2000 Cancer Research Campaign. 
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Cdc25 A and B are dual -specificity 

phosphatases which have been implicated in neoplastic 
transformation. Although Cdc25A and Cdc25B have been found to be 
over-expressed in many cancer cell lines and primary tumors, the 
physiological roles of Cdc25A and B in vivo are largely undefined. To 
investigate the roles of these proteins in the oncogenic transformation of 
the mammary gland we used the mouse mammary tumor virus (MMTV) promoter to 
target over-expression of the Cdc25B transgene in the mammary glands of 
transgenic mouse lines. Here we report that the over-expression of Cdc25B 
enhances the proliferation of mammary epithelial cells resulting in the 
formation of precocious alveolar hyperplasia. At the molecular level. 
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marked increases in cyclin Dl protein have been found in transgenic 
mammary epithelial cells. The accelerated growth rate of the mammary 
epithelial cells could also be attributed to the increased levels of 
cyclin E/cdk2 activity. In addition, a pronounced decrease in apoptosis 
was also observed during the involution of mammary gland. The reduction of 
apoptosis during involution correlated well with the reduced expression of 
c-myc and p53, both of which have been implicated in apoptosis. Taken 
together, our results clearly indicate that the deregulated expression of 
Cdc25B generates mammary gland hyperplasia. 
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The majority of familial medullary thyroid neoplasms are associated with 
germ-line mutations of the RET proto-oncogene, yet very little is known 
about the mechanisms involved in the pathogenesis of familial and sporadic 
nonmedullary thyroid tumors. A subset of thyroid tumors have loss of 
heterozygosity of chromosome 10q22-23, a region harboring the gene 
responsible for Cowden disease, an autosomal dominant hamartoma syndrome 
associated with thyroid and breast tumors. PTEN/MMACl/TEPl codes for a 
dual -specif! city phosphatase and is likely a 

tumor suppressor gene. We sought to determine the "PTEN status in 
a series of epithelial thyroid neoplasms. We studied 95 sporadic thyroid 
tumors, of which 39 were papillary thyroid carcinomas (PTCs), 12 were 
follicular carcinomas, 9 were anaplastic carcinomas, 5 were Hurthle cell 
carcinomas, 21 were nonfunctioning follicular adenomas, and 9 were Hurthle 
cell adenomas. Direct sequencing of PCR-amplif led products was performed 
for all nine exons of PTEN. Two polymorphic markers, one located in intron 
8 and another, a dinucleotide repeat marker, AFMa086wg9, located within 
intron 2, were analyzed in paired blood-tumor DNA samples to 
assess hemizygous deletions of PTEN. We found a somatic frameshift 
mutation in one PTC, which was expected to generate a premature stop codon 
2 amino acids downstream. Twenty-six % of informative benign tumors (four 
follicular adenomas and three Hurthle cell adenomas) and only 3 of 49 
(6.1%) informative malignant tumors (one PTC, one follicular carcinoma, 
and one anaplastic carcinoma) showed evidence of hemizygous deletion of 
PTEN (P = 0.046). We conclude that a subset of thyroid tumors have somatic 
deletions of the PTEN gene, predominantly the benign forms, and 
that small intragenic mutations of PTEN are infrequent in thyroid tumors. 
We speculate that other mechanisms of PTEN inactivation, rather than small 
intragenic mutations, might occur in the hemizygously deleted samples and 
act as the "Knudson second hit." Alternatively, other tumor suppressor 
genes mapping to chromosome 10q22-23 could be the actual targets 
for such deletions and thus represent the various hits in the pathway of 
multistep carcinogenesis. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS^ 
CDC25 dual -specificity phosphatases are 

essential regulators that activate cyclin-dependent kinases (CDKs) at 
critical stages of the cell cycle. In human cells, CDC25A and C 
are involved in the control of Gl/S and G2/M respectively, whereas CDC25B 
is proposed to act both in S phase and G2/M. Evidence for an interaction 
between CDC25 phosphatases and members of the 14-3-3 protein family has 
been obtained in vitro and in vivo in several organisms. On the basis of 
the work performed with CDC25C, it has been proposed that phosphorylation 
is required to mediate the interaction with 14-3-3. Here we have examined 
the molecular basis of the interaction between CDC25B phosphatases and 
14-3-3 proteins. We show that in the two-hybrid assay all three splice 
variants of CDC25B interact similarly and strongly with 14-3-3 eta, beta 
and zeta proteins, but poorly with epsilon and theta. In vitro, CDC25B 
interacts at a low level with 14-3-3 beta, epsilon, zeta, eta, and theta 
isoforms. This interaction is not increased upon phosphorylation of CDC25B 
by CHKl and is not abolished by dephosphorylation . In contrast, a 
specific, strong interaction between CDC25B and 14-3-3 zeta and eta 
isoforms is revealed by a deletion of 288 residues in the amino-terminal 
region of CDC25B. This interaction requires the integrity of Ser 323, 
although it is independent of phosphorylation. Thus, interaction between 
14-3-3 proteins and CDC25B is regulated in a manner that is different from 
that with CDC25C. We propose that, in addition to a low affinity binding 
site that is available for all 14-3-3 isoforms, post-translational 
modification of CDC25B in vivo exposes a high-affinity binding site that 
is specific for the zeta and eta 14-3-3 isoforms. 
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Recently, a putative tumor suppressor gene, PTEN/MMACl, has been 
identified at chromosome 10q23.3. This gene encodes a 403 amino 
acid dual specificity phosphatase containing 

a region of homology to tensin and auxillin. Somatic mutations of the 

PTEN/MMACl gene have been found in a number of cancer cell lines 

and primary cancers. Cowden disease, an autosomal dominant harmartoma 

syndrome associated with thyroid and breast tumors, has been found to be 

associated with mutations of PTEN/MMACl gene. To evaluate the 

role of the PTEN/MMACl gene in sporadic thyroid tumors, we 

studied 17 sporadic thyroid tumors, of which 12 were papillary thyroid 

carcinomas, 1 was follicular thyroid carcinoma, 1 was medullary thyroid 
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carcinoma and 3 were thyroid adenomas. Direct sequencing of PCR-ampli f ied 
products was performed for all nine exons of PTEN/MMACl . No mutations of 
PTEN/MMACl gene were observed in any of the sporadic thyroid 
tumors. Our results indicate that the PTEN/MMACl gene may not 
play a major role in sporadic thyroid tumors. 
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The tumour suppressor gene PTEN (also called MMACl or TEPl) is 
somatically mutated in a variety of cancer types [1] [2] [3] [4]. In 
addition, germline mutation of PTEN is responsible for two dominantly 
inherited, related cancer syndromes called Cowden disease and 
Bannayan-Ruvalcaba-Riley syndrome [4]. PTEN encodes a dual- 
specificity phosphatase that inhibits cell spreading and 

migration {tartly by inhibiting integrin-mediated signalling [5] [6] [7]. 

Furthermore, PTEN regulates the levels of phosphatidylinositol 

3, 4 , 5-trisphosphate (PIP3) by specifically dephosphorylating position 3 on 

the inositol ring [8]. We report here that the dauer formation 

gene daf-18 is the Caenorhabditis elegans homologue of PTEN. 

DAF-18 is a component of the insulin-like signalling pathway controlling 

entry into diapause and adult longevity that is regulated by the DAF-2 

receptor tyrosine kinase and the AGE-1 PI 3-kinase (9]. Others have shown 

that mutation of daf-18 suppresses the life extension and constitutive 

dauer formation associated with daf-2 or age-1 mutants. Similarly, we show 

that inactivation of daf-18 by RNA-mediated interference mimics 

this suppression, and that a wild-type daf-18 transgene rescues the dauer 

defect. These results indicate that PTEN/daf-18 antagonizes the 

DAF-2-AGE-1 pathway, perhaps by catalyzing dephosphorylation of the PIP3 

generated by AGE-1. These data further support the notion that mutations 

of PTEN contribute to the development of human neoplasia through 

an aberrant activation of the PI 3-kinase signalling cascade. 
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AB Recently, a putative tumor suppressor gene, PTEN/MMACl, has been 
identified at chromosome 10q23.3, which encodes a 403 amino acid 
dual -specif i city phosphatase containing a 
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region of homology to tensin and auxillin. Somatic mutations of the 
PTEN/MMACl gene have been identified in a number of cancer cell 
lines and primary cancers. Mutations in PTEN/MMACl are most frequently 
found in advanced cancers. To evaluate the role of the PTEN/MMACl 
gene in leukemia, bone marrow and/or peripheral blood from 62 
acute myeloid leukemia (AML) patients, 5 hemopoietic cell lines (HL60, 
U937, Raji, KG-1, K562), and 30 normal controls were analyzed. The results 
showed aberrant PTEN/MMACl transcripts in 15 of the 62 (24%) AML patients, 
4 of the 5 cell lines (80%), and 4 of the 30 (13%) normal controls. As in 
our previous study of TSGlOl, the abnormal transcripts may result from 
aberrant RNA splicing as evidenced by the presence of both these 
aberrant transcripts and normal full length transcripts in all specimens 
examined. Loss of heterozygosity (LOH) analysis and PCR-SSCP of the entire 
coding region showed that none of the AML cases had LOH or mutation. Only 
one frameshift mutation at codon 130 (insertion of CCCG) with premature 
termination of coding sequence was observed in the U937 cell line. Our 
results indicate that the PTEN/MMACl gene may play a role in a 
small percentage of AML, but its significance needs to be further 
evaluated. 

Copyright 2000 Wiley-Liss, Inc. 
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AB MMACl, also known as PTEN or TEP-1, was recently identified as a 
gene commonly mutated in a variety of human neoplasias. 

Sequence analysis revealed that MMACl harbored sequences similar to those 
found in several protein phosphatases. Subsequent studies demonstrated 
that MMACl possessed in vitro enzymatic activity similar to that exhibited 
by dual specificity phosphatases. To 

characterize the potential cellular functions of MMACl, we expressed 
wild-type and several mutant variants of MMACl in the human 
glioma cell line, U373, that lacks endogenous expression. While expression 
of wild-type MMACl in these cells significantly reduced their growth rate 
and saturation density, expression of enzymatically inactive MMACl 
significantly enhanced growth in soft agar. Our observations indicate that 
while wild-type MMACl exhibits activities compatible with its proposed 
role as a tumor suppressor, cellular expression of MMACl containing 
mutations in the catalytic domain may yield protein products that enhance 
transformation characteristics. 
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AB The tumour suppressor gene PTEN , which maps to 10q23.3 and 
encodes a 4 03 amino acid dual specificity 

phosphatase (protein tyrosine phosphatase; PTPase), was shown 
recently to play a broad role in human malignancy. Somatic PTEN 
deletions and mutations were observed in sporadic breast, brain, prostate 
and Icidney cancer cell lines and in several primary tumours such as 
endometrial carcinomas, malignant melanoma and thyroid tumours. In 
addition, PTEN was identified as the susceptibility gene for two 
hamartoma syndromes: Cowden disease {CD; MIM 158350) and Bannayan-Zonana 
(BZS) or Ruvalcaba-Riley-Smith syndrome {MIM 153480). Constitutive 
DNA from 37 CD families and seven BZS families was screened for 
germline PTEN mutations. PTEN mutations were identified in '30 of 37 (81%) 
CD families, including missense and nonsense point mutations, deletions, 
insertions, a deletion/insertion and splice site mutations. These 
mutations were scattered over the entire length of PTEN , with the 
exception of the first, fourth and last exons . A 'hot spot' for PTEN 
mutation in CD was identified in exon 5 that contains the PTPase core 
motif, with 13 of 30 (43%) CD mutations identified in this exon. Seven of 
30 (23%) were within the core motif, the majority (five of seven) of which 
were missense mutations, possibly pointing to the functional significance 
of this region. Germline PTEN mutations were identified in four of seven 
(57%) BZS families studied. Interestingly, none of these mutations was 
observed in the PTPase core motif. It is also worthy of note that a single 
nonsense point mutation, R233X, was observed in the germline DNA 
from two unrelated CD families and one BZS family. Genotype-phenotype 
studies were not performed on this small group of BZS families. However, 
genotype-phenotype analysis inthe group of CD families revealed two 
possible associations worthy of follow-up in independent analyses. The 
first was an association noted in the group of CD families with breast 
disease. A correlation was observed between the presence/absence of a PTEN 
mutation and the type of breast involvement (unaffected versus benign 
versus malignant) . Specifically and more directly, an association was also 
observed between the presence of a PTEN mutation and malignant breast 
disease. Secondly, there appeared to be an interdependent association 
between mutations upstream and within the PTPase core motif, the core 
motif containing the majority of missense mutations, and the involvement 
of all major organ systems {central nervous system, thyroid, breast, skin 
and gastrointestinal tract). However, these observations would need to be 
confirmed by studying a larger number of CD families. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB Expression of many early viral genes during human 

cytomegalovirus (HCMV) infection is dependent on cellular transcription 
factors. Several immediate-early and early viral promoters contain 
DNA binding sites for cellular factors such as CREB, AP-1, serum 
response factor, and Elk-1, and these transcription factors can be 
activated by phosphorylation via the cellular mitogen-activated protein 
kinase (MAPK) signal transduction cascade. To determine if the 
extracellular signal-regulated MAPKs, ERKl and ERK2, play a role in 
transcription factor activation during infection, we tested for ERK 
activity during viral infection. We found that HCMV infection resulted in 
the maintenance of previously activated ERKl and ERK2 by a mechanism which 
appears to involve the inhibition of a cellular phosphatase activity. ERK 
phosphorylation and activity were sustained for at least 8 h after 
infection, whereas in mock-infected cells, ERK activity steadily declined 
by 1 h postinfection. The activity of at least one cellular substrate of 
the ERKs, the protein kinase RSKl, was also maintained during this period. 
UV inactivation experiments suggested that viral gene expression 
was required for sustained ERK activity. In turn, activation of the ERKs 
appeared to be important for viral gene expression, as evidenced 
by the observed decrease in the transcriptional activity of the HCMV 
UL112-113 promoter during infection in the presence of the MEK inhibitor 
PD98059. These data suggest that HCMV utilizes cellular signal 
transduction pathways to activate viral or cellular transcription factors 
involved in the central of early viral gene expression and 
DNA replication. 
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AB A tumor suppressor gene on chromosome sub-band 10q23.3, PTEN, is 
frequently mutated or deleted in a variety of human cancers. 
Germline mutations in PTEN, that encodes a dual- 
specificity phosphatase, have been implicated in two 

hamartoma-tumor syndromes that exhibit some clinical overlap, Cowden 
syndrome and Bannayan-Zonana syndrome. Although cervical cancer is not a 
known component of these two syndromes, loss of heterozygosity (LOH) of 
markers on chromosome arm lOq is frequently observed in cervical cancers. 
To determine the potential role that PTEN mutation may play in cervical 
tumorigenesis, we screened 20 primary cervical cancers for LOH of 
polymorphic markers within and flanking the PTEN gene, and for 
intragenic mutations in the entire coding region and exon-intron 
boundaries of the PTEN gene. LOH was observed in 7 of 19 (36.8%) 
cases. Further, one sample may have homozygous deletion. Three (15%) 
intragenic mutations were found: two were somatic missense mutations in 
exon 5, that encodes the phosphatase motif, and an occult germline 
intronic sequence variant in intron 7, that we show to be associated with 
aberrant splicing. All three samples with the mutations also had LOH of 
the wild-type allele. These data indicate that disruption of PTEN by 
allelic loss or mutation may contribute to tumorigenesis in cervical 
cancers. In cervical cancer, unlike some other human primary 



carcinomas, e.g., those of the breast and thyroid, biallelic structural 
PTEN defects seem necessary for carcinogenesis. Further, one in 20 
unselected cervical carcinomas was found to have a germline PTEN mutation 
it is unclear whether the patient with this mutation had Cowden disease o 
a related syndrome. 
Copyright 2000 Wiley-Liss, Inc. 



L44 ANSWER 70 OF 122 



MEDLINE 



AB 



2000016602 MEDLINE 
20016602 PubMed ID: 10548886 
The role of PTEN, a phosphatase gene, in 
inherited and sporadic nonmedullary thyroid tumors. 
Eng C 

Department of Adult Oncology, Dana-Farber Cancer Institute 
Harvard Medical School, Boston, Massachusetts 02115, USA. 
RECENT PROGRESS IN HORMONE RESEARCH, (1999) 54 441-52; 
discussion 453. Ref: 40 

Journal code: RID; 0404471. ISSN: 0079-9963. 
United States 

Journal; Article; {JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
199912 

Entered STN : 20000113 
Last Updated on STN: 20000113 
Entered Medline: 19991208 
PTEN/MMACI/TEPl, a tumor suppressor gene located on 10q23.3, 
encodes an almost ubiquitously expressed dual- 
specificity phosphatase. Germline mutations in PTEN have 
been found in the majority of cases of sporadic and familial Cowden 
syndrome (CS), an autosomal dominant inherited cancer syndrome 
characterised by multiple hamartomas and benign and malignant disease of 
the thyroid and breast. Interestingly, germline mutations in PTEN have 
also been found in about 50% of a related but distinct disorder, 
Bannayan-Ruvalcaba-Riley syndrome (ERR), which is characterised by 
neonatal-onset macrocephaly, mental retardation, Hashimoto's thyroiditis, 
lipomatosis, haemangiomas, hamartomatous polyps, and pigmented macules of 
the glans penis. Somatic PTEN mutation has been described to a greater or 
lesser extent in various benign and malignant tumor types. Somatic 
deletions have been described in follicular adenomas of the thyroid and 
papillary thyroid carcinomas. 
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X-linked myotubular myopathy (XLMTM) is a congenital muscular disease 
characterized by severe hypotonia and generalized muscle weakness, leadin 
in most cases to early postnatal death. The gene responsible for 
the disease, MTMl, encodes a dual specificity 
phosphatase, named myotubularin, which is highly conserved 
throughout evolution. To date, 139 MTMl mutations in independent patients 
have been reported, corresponding to 93 different mutations. In this 
report we describe the identification of 21 mutations (14 novel) in XLMTM 
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patients. Seventeen mutations are associated with a severe phenotype in 
males, with death occurring mainly before the first year of life. However, 
four mutations-three missense (R241C, I225T, and novel mutation P179S) and 
one single-amino acid deletion (G294del ) -were found in patients with a 
much milder phenotype. These patients, while having a severe hypotonia at 
birth, are still alive at the age of 4, 7, 13, and 15 years, respectively, 
and display mild to moderate muscle weakness. 
Copyright 1999 Wiley-Liss, Inc. 
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Cowden syndrome (CS) is an autosomal dominant inherited syndrome 
characterised by hamartoma development in multiple organs and a risk of 
breast, thyroid and other cancers. The susceptibility gene for 
this syndrome was mapped to 10q22-23. Subsequently, germline mutations in 
PTEN, which encodes a dual specificity 

phosphatase, were found in individuals and families with CS. With 
the identification of the CS susceptibility gene, DNA 

-based predictive testing may be offered in theory. Somatic mutations in 
PTEN have been described in sporadic thyroid tumors, endometrial 
carcinomas, prostate carcinomas and glioblastoma multiforme. Although 
initial analyses suggest that the presence of somatic PTEN alterations 
appear to be associated with more advanced disease in carcinomas of the 
prostate and brain, this does not appear to be the case in epithelial 
thyroid tumors. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Cdc25, the dual -specificity phosphatase 
that dephosphorylates the Cdc2-cyclin B complex at mitosis, is highly 
regulated during the cell cycle. In Xenopus egg extracts, Cdc25 is 
associated with two isoforms of the 14-3-3 protein. Cdc25 is complexed 



primarily with 14-3-3 epsilon and to a lesser extent with 14-3-3 zeta. The 
association of these 14-3-3 proteins with Cdc25 varies dramatically during 
the cell cycle: binding is high during interphase but virtually absent at 
mitosis. Interaction with 14-3-3 is mediated by phosphorylation of Xenopus 
Cdc25 at Ser-287, which resides in a consensus 14-3-3 binding site. 
Recombinant Cdc25 with a point mutation at this residue (Cdc25-S287A) is 
incapable of binding to 14-3-3. Addition of the Cdc25-S287A mutant to 
Xenopus egg extracts accelerates mitosis and overrides checkpoint-mediated 
arrests of mitotic entry due to the presence of unreplicated and damaged 
DNA. These findings indicate that 14-3-3 proteins act as negative 
regulators of Cdc25 in controlling the G(2)-M transition. 
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AB The CDC25B dual specificity phosphatase is 

involved in the control of the G2/M transition of the cell cycle. 
Subcellular localization might represent an important aspect of the 
regulation of its activity. We have examined in transiently transfected 
asynchronous HeLa cells the localization of HA-tagged CDC25B proteins and 
found that they are nuclear or cytoplasmic suggesting the existence of an 
active shuttling. Accordingly, localization analysis of deletion and 
truncation proteins indicates that CDC25B contains a putative nuclear 
localization signal located between residues 335 and 354. We also 
demonstrated that a short 58 residues deletion of the amino-terminus end 
of CDC25B is sufficient to retain it to the nucleus. Mutational analysis 
indicates that a nuclear export sequence is located between residues 28 
and 40. In addition, treatment of the cells with the exportin inhibitor, 
Leptomycin B, has the same effect. The mutation of Ser-323, a residue that 
is essential for the interaction with 14-3-3 proteins, also abolishes 
cytoplasmic staining. The subcellular localization of CDC25B is therefore 
dependent on the combined effects of a nuclear localization signal, a 
nuclear export signal and on the interaction with 14-3-3 proteins. 
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AB Cowden disease (CD), also known as multiple hamartoma syndrome, is an 

autosomal dominant cancer syndrome associated with high risk of breast and 
thyroid cancer. Recently, germline mutations in PTEN / MMACl, which has 
nine exons encoding a dual specificity 

phosphatase with homology to tensin and auxilin, have been 



identified on chromosome 10q23 in some 40 to 80% of CD patients. Our 
polymerase chain reaction amplification and sequence analysis of all 
coding regions identified five different mutations including four novel 
gerraline mutations among 5 of 12 unrelated Japanese CD patients. The novel 
findings included a missense mutation (G — > T) at nucleotide 1004 in exon 
8 resulting in an arginine-to-leucine change at codon 335 (R335L), two 
novel splice-site mutations (209 + IdelGT and 209 + IdelGTAA) in intron 3, 
and insertion of G at nucleotide 632 in exon 6 (632insG). We also detected 
a nonsense mutation (C — > T) at nucleotide 697 producing R233X in exon 1, 
which has been reported previously. From reported phenotypic data 
concerning CD patients from five different families who had the R233X 
mutation, it may be suggested that R233X mutation correlates with 
macrocephaly. Although previous reports have implicated exon 5 as a "hot 
spot," we found no mutation in exon 5. 
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AB' Germline PTEN mutations cause Cowden syndrome (CS) and 

Bannayan-Riley-Ruvalcaba syndrome (ERR), two hamartoma- tumour syndromes, 
and somatic PTEN alterations have been shown to participate, to a greater 
or lesser extent, in a wide variety of sporadic neoplasia. PTEN is a 
tumour suppressor and dual -specificity 

phosphatase which affects apoptosis via its lipid phosphatase 
activity in the phosphoinositol-3-kinase and AKT pathway as well as 
inhibiting cell spreading via the focal adhesion kinase pathway. CS and 
BRR share some features, such as hamartomas and lipomatosis. To determine 
whether other syndromes characterized by overgrowth and lipomas are part 
of the PTEN syndrome spectrum, we ascertained six individuals with 
overgrowth and lipomas but who did not meet the diagnostic criteria for CS 
or BRR. Five had Proteus syndrome and one, a Proteus-like syndrome. When 
germline DNA and DNA from at least one involved tissue 

per case were examined for PTEN mutations, only the Proteus-like patient 
was found to harbour a germline R335X mutation. Interestingly, a 
lipomatous mass, an epidermoid naevus and arteriovenous malformation 
tissue, all of which were sampled from physically distinct sites, were all 
found to carry a second hit R130X mutation on the allele opposite the 
germline R335X. Both mutations have been described in CS and BRR. We 
postulate that the second hit, R130X, occurred early in embryonic 
development and may even represent germline mosaicism. Thus, PTEN may be 
involved in Proteus-like syndrome with its implications for cancer 
development in the future. 
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AB Inflammatory cytokines tumor necrosis factor-alpha and interleukin-1 
trigger the ceramide signaling pathway, initiated by neutral 
sphingomyelinase-elicited hydrolysis of cell membrane phospholipid 
sphingomyelin to ceramide, a new lipid second messenger. Here, we show 
that triggering the ceramide pathway by sphingomyelinase or C2- and 
C6-ceramide enhances collagenase-1 (matrix metalloproteinase-1 ; MMP-1) 
gene expression by fibroblasts. C2-ceramide activates three 
distinct mitogen-activated protein kinases (MAPKs) in dermal fibroblasts, 
i.e. extracellular signal-regulated kinase 1/2 (ERKl/2), stress-activated 
protein kinase/Jun N-terminal-kinase (SAPK/JNK), and p38. Stimulation of 
MMP-1 promoter activity by C2-ceramide is dependent on the presence of a 
functional AP-1 cis-element and is entirely inhibited by overexpression of 
MAPK inhibitor, dual specificity phosphatase 

CLIOO (MAPK phosphatase-1 ) . Activation of MMP-1 promoter by C2-ceramide is 
also effectively inhibited by kinase-def icient forms of ERKl/2 kinase 
(MEKl/2) activator Raf-1, ERKl and ERK2, SAPK/JNK activator SEKl, or 
SAPKbeta. In addition, ceramide-dependent induction of MMP-1 expression is 
potently prevented by PD 98059, a selective inhibitor of MEKl activation, 
and by specific p38 inhibitor SB 203580. These results show that 
triggering the ceramide signaling pathway activates MMP-1 gene 
expression via three distinct MAPK pathways, i.e. ERKl/2, SAPK/JNK, and 
p38, and suggest that targeted modulation of the ceramide signaling 
pathway may offer a novel therapeutic approach for inhibiting 
collagenolytic activity, e.g. in inflammatory disorders. 
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AB The tumour suppressor gene PTEN (also called MMACl or TEPl) is 

somatically mutated in a variety of cancer types. In addition, germline 
mutation of PTEN is responsible for two dominantly inherited, related 
cancer syndromes called Cowden disease and Bannayan-Ruvalcaba-Riley 
syndrome. PTEN encodes a dual -specificity 

phosphatase that inhibits cell spreading and migration partly by 
inhibiting integrin-mediated signalling. Furthermore, PTEN regulates the 
levels of phosphatidylinositol 3, 4 , 5-trisphosphate (PIP sub(3)) by 
specifically dephosphorylating position 3 on the inositol ring. We report 
here that the dauer formation gene daf-18 is the Caenorhabditis 
elegans homologue of PTEN. DAF-18 is a component of the insulin-like 
signalling pathway controlling entry into diapause and adult longevity 
that is regulated by the DAF-2 receptor tyrosine kinase and the AGE-1 PI 
3-kinase. Others have shown that mutation of daf-18 suppresses the life 
extension and constitutive dauer formation associated with daf-2 or age-1 
mutants. Similarly, we show that inactivation of daf-18 by RNA 
-mediated interference mimics this suppression, and that a wild-type 
daf-18 transgene rescues the dauer defect. These results indicate that 



PTEN/DAF-18 antagonizes the DAF-2-AGE-1 pathway, perhaps by catalyzing 
dephosphorylation of the PIP sub{3) generated by AGE-1 . These data further 
support the notion that mutations of PTEN contribute to the development of 
human neoplasia through an aberrant activation of the PI 3-kinase 
signalling cascade. 
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UV irradiation induces apoptosis in U937 human leukemic cells 
that is accompanied by the activation of both the stress-activated protein 
kinase (SAPK) and p38 mitogen-activated protein kinase (MAPK) signal 
transduction pathways. The MAPK phosphatase, MKP-1, is capable of 
inactivating both SAPK and p38 MAPK in vivo. To determine whether 
MKP-l-mediated inhibition of SAPK and/or p38 MAPK activity provided 
cytoprotection against UV-induced apoptosis, a U937 cell line 
conditionally expressing MKP-1 from the human metallothionein 
Ila promoter was established. Conditional expression of MKP-1 was found to 
abolish UV-induced SAPK and p38 MAPK activity, and inhibit UV-induced 
apoptosis as judged by both morphological criteria and DNA 
fragmentation. MKP-1 was also found to inhibit other biochemical events 
associated with apoptosis, including activation of caspase-3 and the 
proteolytic cleavage of the caspase-3 substrate, poly(ADP ribose) 
polymerase. These findings demonstrate that MKP-1 acts at a site upstream 
of caspase activation within the apoptotic program. The cytoprotective 
properties of MKP-1 do not appear to be mediated by its ability to inhibit 
p38 MAPK because the p38 MAPK specific inhibitor SB203580 had no effect on 
UV-induced apoptosis in U937 cells. Furthermore, by titrating the level of 
MKP-1 expression it was found that MKP-1 inhibited UV-induced SAPK 
activity, DNA fragmentation, and caspase-3 activation in a 
similar dose-dependent manner. The dual-specificity 
phosphatase, PACl, which does not inhibit UV-induced activation of 
SAPK, did not provide a similar cytoprotection against UV-induced 
apoptosis. These results are consistent with a model whereby MKP-1 
provides cytoprotection against UV-induced apoptosis by inhibiting 
UV-induced SAPK activity. 
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AB Mitogen-activated protein (MAP) l<inases are pivotal components of 

eukaryotic signaling cascades. Phosphorylation of tyrosine and threonine 
residues activates MAP kinases, but either dual-specificity or 
monospecif icity phosphatases can inactivate them. The Candida albicans 
CPPl gene, a structural member of the VHl family of dual 
- specificity phosphatases, was previously cloned by 
its ability to block the pheromone response MAP kinase cascade in 
Saccharomyces cerevisiae. Cpplp inactivated mammalian MAP kinases in vitro 
and acted as a tyrosine-specif ic enzyme. In C, albicans a MAP kinase 
cascade can trigger the transition from the budding yeast form to a more 
invasive filamentous form. Disruption of the CPPl gene in C. 
albicans derepressed the yeast to hyphal transition at ambient 
temperatures, on solid surfaces. A hyphal growth rate defect under 
physiological conditions in vitro was also observed and could explain a 
reduction in virulence associated with reduced fungal burden in the 
kidneys seen in a systemic mouse model. A hyper-hyphal pathway may thus 
have some detrimental effects on C. albicans cells. Disruption of the MAP 
kinase homologue CEKl suppressed the morphological effects of the CPPl 
disruption in C. albicans. The results presented here demonstrate the 
biological importance of a tyrosine phosphatase in cell-fate • decisions and 
virulence in C. albicans. 
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AB Endometrial carcinomas represent the most common gynecological cancer in 
the United States, yet the molecular genetic events that underlie the 
development of these tumors remain obscure. Chromosome 10 is implicated in 
the pathogenesis of endometrial carcinoma based on loss of heterozygosity 
(LOH), comparative genomic hybridization, and cytogenetics. Recently, a 
potential tumor suppressor gene, PTEN/MMACl, with homology to 
dual -specificity phosphatases and to the 

cytoskeletal proteins tensin and auxillin was identified on chromosome 10. 
This gene is mutated in several types of advanced tumors that 
display frequent LOH on chromosome 10, most notably glioblastomas. 
Additionally, germ-line mutations of PTEN/MMACl are responsible for 
several familial neoplastic disorders, including Cowden disease and 
Bannayan-Zonana syndrome. Because this locus is included in the region of 
LOH in many endometrial carcinomas, we examined 70 endometrial carcinomas 
for alterations in PTEN/MMACl. Somatic mutations were detected in 24 cases 
(34%) including 21 cases that resulted in premature truncation of the 
protein, 2 tumors with missense alterations in the conserved phosphatase 
domain, and 1 tumor with a large insertion. These data indicate that 
PTEN/MMACl is more commonly mutated than any other known gene in 
endometrial cancers . 
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Stimulation of fibroblasts with serum growth factors results in the rapid 
activation of a set of immediate-early genes, among them 3CH134. 
We have purified a bacterially expressed form of the 3CH134-encoded 
polypeptide and demonstrated that it has intrinsic protein-tyrosine- 
phosphatase (PTPase; protein-tyrosine-phosphate phosphohydrolase, EC 
3.1.3.48) activity in vitro. This activity is optimal at pH 7.5, is 
sensitive to vanadate and cysteinyl modifying agents, and is insensitive 
to a panel of serine/threonine phosphatase inhibitors. Purified 3CH134 
protein displays a high degree of selectivity among the 
tyrosine-phosphorylated polypeptide substrates tested. Under our assay 
conditions, the rates of dephosphorylation are in the order EDNDYINASL 
peptide < myelin basic protein < reduced, carboxyamidomethylated, and 
maleylated lysozyme (RCML) < p42mapk. There is a 200-fold range in rates 
for these substrates, with p42mapk dephosphorylated 15-fold more rapidly 
than RCML. Although 3CH134 is most closely related to the tyrosine/serine 
dual -specificity phosphatase VHl, we failed to 

detect any 3CH134-di rected activity on casein or RCML phosphorylated on 
serine/threonine residues by cAMP-dependent protein kinase. Since 3CH134 
expression is controlled transcriptionally and posttranscriptionally, it 
may represent a class of PTPases whose activity is regulated at the level 
of protein synthesis and degradation. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
MAPK (mitogen-activated protein kinase) cascades are common eukaryotic 
signaling modules that consist of a MAPK, a MAPK kinase (MAPKK) and a 
MAPKK kinase (MAPKKK) . Because phosphorylation is essential for the 
activation of both MAPKKs and MAPKs, protein phosphatases are likely to be 
important regulators of signaling through MAPK cascades. To identify 
protein phosphatases that negatively regulate the stress-responsive p38 
and JNK MAPK cascades, we screened human cDNA 
libraries for genes that downregulated the yeast HOGl MAPK 
pathway, which shares similarities with the p38 and JNK pathways, using a 
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hyperactivating yeast mutant. In this screen, the human protein 
phosphatase type 2C alpha (PP2C alpha) was found to negatively regulate 
the HOGl pathway in yeast. Moreover, when expressed in mammalian cells, 
PP2C alpha inhibited the activation of the p38 and JNK cascades induced by 
environmental stresses. Both in vivo and in vitro observations indicated 
that PP2C alpha dephosphorylated and inactivated MAPKKs (MKK6 and SEKl ) 
and a MAPK {p38) in the stress-responsive MAPK cascades. Furthermore, a 
direct interaction of PP2C alpha and p38 was demonstrated by a 
co-immunoprecipitation assay. This interaction was observed only when 
cells were stimulated with stresses or when a catalytically inactive PP2C 
alpha mutant was used, suggesting that only the phosphorylated form of p38 
interacts with PP2C alpha. 
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AB Cowden disease is an autosomal dominant disorder associated with an 

increased risk of developing benign and malignant tumors in many organ 
systems including the breast, thyroid, skin, central nervous system and 
gastrointestinal tract. Recently, germline mutations in PTEN (also known 
as MMACl/TEPl) have been identified on chromosome 10q23 in Cowden disease 
patients. This gene is suggested to be a tumor suppressor 
gene, because coding-region mutations are observed in several 
tumor specimens or tumor cell lines. PTEN functions as a dual 
specificity phosphatase and lipid phosphatase. PTEN 

appears to negatively control the phosphoinositide 3-kinase signaling 
pathway for regulation of cell growth and survival. Furthermore, PTEN may 
also inhibit cell migration, spreading, and focal adhesion by interacting 
with the focal adhesion kinase. 
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ERK5 (also known as BMKl ) , a member of the mitogen-activated protein 
kinase (MAPK) superfamily, was known to be activated strongly by oxidant 
and osmotic stresses. Here we have found that ERK5 is strongly activated 
by epidermal growth factor and nerve growth factor, whose receptors are 
tyrosine kinases. The activation of ERK5 was inhibited by expression of 
dominant-negative Ras and induced by expression of active Ras in PC12 
cells, indicating a requirement for Ras in ERK5 activation. The epidermal 
growth factor-induced activation of ERK5 was found to be inhibited by 
PD98059 and U0126 inhibitors, which were previously thought to act 
specifically on classical MAPK kinase (also known as MEKl ) and readily 
reversed by CLIOO and MKP-3 dual -specificity 

phosphatases for which classical MAPKs were previously shown to 
serve as preferred substrates. The reporter assays demonstrated that the 
serum-induced enhancement of transcription from serum response element was 
significantly inhibited by expression of a dominant-negative form of MEK5, 
which was a direct and specific activator for ERK5 and that transcription 
from serum response element mediated by the Ets-domain transcription 
factor Sapla, but not by Elkl, was stimulated by coexpression of ERK5 and 
active MEK5. In addition, Sapla was shown to be phosphorylated by ERK5 in 
vitro and by the activation of the ERK5 pathway in cells. Moreover, the 
serum-induced c-Fos expression was markedly inhibited by expression of 
dominant-negative MEK5. These results reveal a novel signaling pathway to 
the nucleus mediated by ERK5 that functions downstream of receptor 
tyrosine kinases to induce immediate early genes, in parallel 
with the classical MAPK cascade. 
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PTEN mutation spectrum and genotype-phenotype correlations 
in Bannayan-Riley-Ruvalcaba syndrome suggest a single 
entity with Cowden syndrome. 
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Germline mutations in the tumour suppressor gene PTEN have been 
implicated in two hamartoma syndromes that exhibit some clinical overlap, 
Cowden syndrome (CS) and Bannayan-Riley-Ruvalcaba syndrome (BRR). PTEN 
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maps to 10q23 and encodes a dual specificity 
phosphatase, a substrate of which is phosphatidylinositol 
3, 4 , 5-triphosphate, a phospholipid in the phosphatidylinositol 3-kinase 
pathway. CS is characterized by multiple hamartomas and an increased risk 
of benign and malignant disease of the breast, thyroid and central nervous 
system, whilst the presence of cancer has not been formally documented in 
BRR. The partial clinical overlap in these two syndromes is exemplified by 
the hallmark features of BRR: macrocephaly and multiple lipomas, the 
latter of which occur in a minority of individuals with CS. Additional 
features observed in BRR, which may also occur in a minority of CS 
patients, include Hashimoto's thyroiditis, vascular malformations and 
mental retardation. Pigmented macules of the glans penis, delayed motor 
development and neonatal or infant onset are noted only in BRR. In this 
study, constitutive DNA samples from 43 BRR individuals 

comprising 16 sporadic and 27 familial cases, 11 of which were families 
with both CS and BRR, were screened for PTEN mutations. Mutations were 
identified in 26 of 43 (60%) BRR cases. Genotype-phenotype analyses within 
the BRR group suggested a number of correlations, including the 
association of PTEN mutation and cancer or breast fibroadenoma in any 
given CS, BRR or BRR/CS overlap family { P = 0.014), and, in particular, 
truncating mutations were associated with the presence of cancer and 
breast fibroadenoma in a given family ( P = 0.024). Additionally, the 
presence of lipomas was correlated with the presence of PTEN mutation in 
BRR patients { P = 0.028), In contrast to a prior report, no significant 
difference in mutation status was found in familial versus sporadic cases 
of BRR ( P = 0.113). Comparisons between BRR and a previously studied 
group of 37 CS families suggested an increased likelihood of identifying a 
germline PTEN mutation in families with either CS alone or both CS and BRR 
when compared with BRR alone { P = 0.002). Among CS, BRR and BRR/CS 
overlap families that are PTEN mutation positive, the mutation spectra 
appear similar. Thus, PTEN mutation-positive CS and BRR may be different 
presentations of a single syndrome and, hence, both should receive equal 
attention with respect to cancer surveillance. 

L44 ANSWER 88 OF 122 SCISEARCH COPYRIGHT 2002 ISI (R) 
ACCESSION NUMBER: 97:432367 SCISEARCH 

THE GENUINE ARTICLE: XB97 8 

TITLE: A novel human ERK phosphatase regulates H-ras 

and v-raf signal transduction 

AUTHOR: Shin D Y; Ishibashi T; Choi T S; Chung E M; Chung I Y; 

Aaronson S A; Bottaro D P (Reprint) 

CORPORATE SOURCE: NCI, CELLULAR & MOL BIOL LAB, DIV BASIC SCI, BLDG 37, 
BETHESDA, MD 20892 (Reprint); NCI, CELLULAR & MOL BIOL 
LAB, DIV BASIC SCI, BETHESDA, MD 208 92; MT SINAI MED CTR, 
DERALD H RUTTENBERG CANC CTR, NEW YORK, NY 1002 9; NCI, 
FREDERICK CANC RES & DEV CTR, ABL BASIC RES PROGRAM, 
FREDERICK, MD 21702 

COUNTRY OF AUTHOR: USA 

SOURCE: ONCOGENE, (5 JUN 1997) Vol. 14, No. 22, pp. 2633-2639. 

Publisher: STOCKTON PRESS, HOUNDMILLS, BASINGSTOKE, 
HAMPSHIRE, ENGLAND RG21 6XS. 
ISSN: 0950-9232. 
DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 
LANGUAGE: English 
REFERENCE COUNT: 50 

* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS**- 
AB A cDNA encoding a novel human ext racellularly 

regulated kinase (ERK) phosphatase, designated B59, was isolated from a 
B5/589 human mammary epithelial cell cDNA library. The 

1104 nucleotide open reading frame encodes 368 amino acids including the 
highly conserved catalytic site sequence of protein phosphotyrosine 
phosphatases (PTPs), VXVHCXXGXXR, at amino acid position 276-287, The 
predicted 70 amino acid stretch surrounding the HC motif shares 
significant sequence identity with other human dual specificity 
PTPs (dsPTPs), including the known ERK PTPs CLIOO, PACl, B23, as well as 
the dsPTPs VH-1 and VHR, B59 protein synthesized in vitro in a rabbit 
reticulocyte lysate dephosphorylated rat ERKl and ERK2 proteins whose 
phosphorylation had been stimulated by v-mos kinase added to the lysate, 
Ectopic expression of B59 in NIH3T3 fibroblasts inhibited the induction of 
an oncogene-responsive promoter by the dominant-activating paf mutant. 



raf-BXB, Moreover, cotrans f ection of NIH3T3 cells with B59 inhibited 
morphological transformation by H-ras and v-raf oncogenes. These results 
suggest that 359 suppresses the transforming activity of H-ras or v-raf 
oncogenes through ERK dephosphorylation and inactivation. 
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Peripheral T lymphocytes from women with breast cancer 
exhibit abnormal protein expression of several signaling 
molecules . 

Kurt, Robert A. (1); Urba, Walter J.; Smith, John W. ; 
Schoof , Deric D. 

(1) Cell. Immunobiol., Suite 5F40, 4805 NE Glisan, 
Portland, OR 97213 USA 

International Journal of Cancer, (Sept. 25, 1998) Vol. 
No. 1, pp. 16-20. 
ISSN: 0020-7136. 
Article 
English 

We examined signaling molecules of peripheral blood T 
from women with breast cancer. In 6 of 14 patients, T 
displayed an impaired ability to translocate NFeB p65 (Rel-A) following 
activation by anti-CD3 and IL-2. This observation was made despite normal 
cytoplasmic levels of the Rel-A protein. We also detected abnormally low 
levels of the signaling molecules T-cell receptor (TCR)-zeta, ZAP-70 and 
p561ck in 4 of 14 breast cancer patients, i.e., defects T-cell signaling 
molecules. T lymphocytes from 6 of the 14 patients also exhibited an 
increased expression of the dual specificity 

phosphatase, map kinase phosphatase-1 (MKP-1). MKP-1 inactivates 
MAP kinase and Abnormalities of 1 or more signaling molecules were found 
in 9 of 14 patients; however, only 3 patients had T cells that exhibited 
all 5 defects. Our data have implications for the detection of potentially 
dysfunctional T cells in patients with cancer. For example, the analysis 
of only I signaling molecule may allow patients with significant defects 
in T-cell signaling to go unnoticed. Finally, despite impaired Rel-A 
translocation, T cells were capable of transcribing IL-2. Impairments in 
the translocation of Rel-B and c-Rel further suggest that the NFkappaB 
family members Rel-A, Rel-B and c-Rel are not required for the 
transcription of IL-2 in the peripheral T lymphocytes of patients with 
breast cancer. 
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The dual specificity mitogen-activated protein kinase 
phosphatase-1 and 2 are induced by the p42/p44-MAPK 
cascade . 
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Mitogen-activated protein (MAP) kinase phosphatase-1 (MKP-1) and MKP-2 are 
two members of a recently described family of dual 
specificity phosphatases that are capable of 

dephosphorylating p42/p4 4-MAPK . Overexpression of MKP-1 or MKP-2 inhibits 
MAP kinase-dependent intracellular signaling events and fibroblast 
proliferation. By using specific antibodies that recognize endogenous 
MKP-1 and MKP-2 in CCL39 cells, we show that MKP-1 and MKP-2 are not 
expressed in quiescent cells, but are rapidly induced following serum 
addition, with protein detectable as early as 30 min (MKP-1) or 60 min 
(MKP-2). Serum induction of MKP-1 and MKP-2 is sustained, with protein 
detectable up to 14 h after serum addition. Induction of MKP-1 and, to a 
lesser extent, MKP-2 temporally correlates with p4 2/p4 4 -MA-P-K 
inactivation. To analyze the contribution of the MAP kinase cascade to 
MKP-1 and MKP-2 induction, we examined CCL39 cells transformed with either 
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v-ras or a constitutively active direct upstream activator of MAP kinase, 
mitogen-activated protein kinase kinase-1 {MKK-1; MKK-1(SD/SD) mutant). In 
both cell models, MKP-1 and MKP-2 are constitutively expressed, with MKP-2 
being prevalent. In addition, in CCL39 cells expressing an 
estradiol-inducible DELTA-Raf-1 : : ER chimera, activation of Raf alone is 
sufficient to induce MKP-1 and MKP-2. The role of the MA.P kinase cascade 
in MKP induction was highlighted by the MKK-1 inhibitor PD 098059, which 
blunted both the activation of p42/p4 4-MAPK and the induction of MKP-1 and 
MKP-2. However, the MAP kinase cascade is not absolutely required for the 
induction of MKP-1, as this phosphatase, but not MKP-2, was induced to 
detectable levels by agents that stimulate protein kinases A and C. Thus, 
activation of the p42/p44-MAPK cascade promotes the induction of MKP-1 and 
MKP-2, which may then attenuate p42/p44-MAPK-dependent events in an 
inhibitory feedback loop. 
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AB BACKGROUND: Lafora's disease is a progressive myoclonus epilepsy with 

pathognomonic inclusions (polyglucosan bodies) caused by mutations in the 
EPM2A gene. EPM2A codes for laforin, a protein with unknown 
function. Mutations have been reported in the last three of the 
gene's exons . To date, the first exon has not been determined 
conclusively. It has been predicted based on genomic DNA 
sequence analysis including comparison with the mouse homologue. 
OBJECTIVES: 1) To detect new mutations in exon 1 and establish the role of 
this exon in Lafora's disease. 2) To generate hypotheses about the 
biological function of laforin based on bioinformatic analyses. METHODS: 
1) PCR conditions and components were refined to allow amplification and 
sequencing of the first exon of EPM2A. 2) Extensive bioinformatic analyses 
of the primary structure of laforin were completed. RESULTS: 1) Seven new 
mutations were identified in the putative exon 1. 2) Laforin is predicted 
not to localize to the cell membrane or any of the organelles. It contains 
all components of the catalytic active site of the family of dual 
-specificity phosphatases. It contains a sequence 

predicted to encode a carbohydrate binding domain (coded by exon 1) and 
two putative glucohydrolase catalytic sites. CONCLUSIONS: The 
identification of mutations in exon 1 of EPM2A establishes its role in the 
pathogenesis of Lafora's disease. The presence of potential carbohydrate 
binding and cleaving domains suggest a role for laforin in the prevention 
of accumulation of polyglucosans in healthy neurons. 
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AB The tumor suppressor gene PTEN/MMAC-l/TEP-1 {referred to 

hereafter as PTEN) maps to chromosome 10q23 and encodes a dual 
specificity phosphatase. The PTEN protein negatively 

regulates cell migration and cell survival and induces a Gl cell cycle 
block via negative regulation of the phosphatidylinositol 
3'-kinase/protein kinase B/Akt signaling pathway. PTEN is frequently 
mutated or deleted in both prostate cancer cell lines and primary prostate 
cancers. A murine polyclonal antiserum was raised against a glutathione 
S-transf erase fusion polypeptide of the COOH terninus of PTEN. Archival 
paraffin tissue sections from 109 cases of resected prostate cancer were 
immunostained with the antiserum, using DU145 and PC-3 cells as positive 
and negative controls, respectively. PTEN expression was seen in the 
secretory cells. Cases were considered positive when granular cytoplasmic 
staining was seen in all tumor cells, mixed when areas of both positive 
and negative tumor cell clones were seen, and negative when adjacent 
benign prostate tissue but not tumor tissue showed positive staining. 
Seventeen cases (15.6%) of prostate cancer were positive, 70 cases (64.2%) 
were mixed, and 22 cases (20.2%) were negative. Total absence of PTEN 
expression correlated with the Gleason score (P = 0.0081) and correlated 
more significantly with a Gleason score of 7 or higher (P = 0.0004) and 
with advanced pathological stage (American Joint Committee on Cancer 
stages T3b and T4; P = 0.0078). Thus, loss of PTEN protein is correlated 
with pathological markers of poor prognosis in prostate cancer. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Mammalian Cdc25 phosphatase is responsible for the dephosphorylation of 

Cdc2 and other cyclin-dependent kinases at Thrl4, and Tyrl5, thus 
activating the kinase and allowing cell cycle progression. The catalytic 
domain of this dual-specificity phosphatase 

has recently been mapped to the 180 most C-terminal amino acids. Apart 
from a CX3R motif, which is present at the active site of all known 
tyrosine phosphatases, Cdc25 does not share any obvious sequence 
similarity with any of those enzymes. Until very recently, the Cdc25 
family was the only subfamily of tyrosine phosphates for which no 
three-dimensional structural data were available. Using the generalized 
profile technique, a sensitive method for sequence database searches, we 
found an extended and highly significant sequence similarity between the 
Cdc25 catalytic domain and similarly sized regions in other proteins: the 
non-catalytic domain of two distinct families of MAP-kinase phosphates, 
the non-catalytic domain of several ubiquitin protein hydrolases, the N 
and C-terminal domain of rhodanese, and a large and heterogeneous groups 
of stress-response proteins from all phyla. The relationship of Cdc25 to 
the structurally well-characterized rhodanese spans the entire catalytic 



domain and served as template for a structural model for hxiraan 
Cdc25a, which is fundamentally different from previously suggested models 
for Cdc25 catalytic domain organization. The surface positioning of 
subfamily-specific conserved residues allows us to predict the sites of 
interaction with Cdk2, a physiological target of Cdc25a. Based on the 
results of this analysis, we also predict that the budding yeast arsenate 
resistance protein Acr2 and the ORF Ygr203w encode protein phosphatases 
with catalytic properties similar to that of the Cdc25 family. Recent 
determination of the crystal structure of the Cdc25a catalytic domain 
supports the validity of the model and demonstrates the power of the 
generalized sequence profile technique in homology-based modeling of the 
three-dimensional structure of* a protein having a weak but significant 
sequence similarity with a structurally characterized protein. (C) 1998 
Academic Press. 
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AB Dual-specificity protein phosphatases (DSPs) dephosphorylate proteins at 
Ser/Thr and Tyr . FYVE domain is a double zinc finger motif which 
specifically binds phosphatidylinositol ( 3 ) -phosphate . Here, we report a 
novel dual specificity phosphatase that 

contains a FYVE domain at the C-terminus. We designate the protein 
FYVE-DSPl. Molecular cloning yielded three isoforms of the enzyme 
presumably derived from alternate RNA splicing. Sequence 
alignment revealed that the catalytic phosphatase domain of FYVE-DSPl 
closely resembled that of myotubularin, while its FYVE domain has all the 
conserved amino acid residues found in other proteins of the same family. 
Recombinant FYVE-DSPl is partitioned in both cytosolic and membrane 
fractions. It dephosphorylates proteins phosphorylated on Ser, Thr, and 
Tyr residues and low molecular weight phosphatase substrate 
para-nitrophenylphosphate . It shows typical characteristics of other DSPs 
and protein tyrosine phosphatases (PTPs). These include inhibition by 
sodium vanadate and pervanadate, pH dependency, and inactivation by 
mutation of the key cysteinyl residue at the phosphatase signature motif. 
Finally, PCR analyses demonstrated that FYVE-DSPl is widely distributed in 
human tissues but different spliced forms expressed differently. 
Copyright 2000 Academic Press, 

L44 ANSWER 95 OF 122 MEDLINE 
ACCESSION NUMBER: 1998196760 MEDLINE 
DOCUMENT NUMBER: 981967 60 PubMed ID: 9537414 

TITLE: Association of SET domain and myotubularin-related proteins 

modulates growth control. 
COMMENT: Comment in: Nat Genet. 1998 Apr ; 18 ( 4 ) : 303-5 

AUTHOR: Cui X; De Vivo I; Slany R; Miyamoto A; Firestein R; Cleary 

M L 

CORPORATE SOURCE: Department of Pathology, Stanford University Medical 

Center, California 94305, USA. 
CONTRACT NUMBER: AI-07 290 (NIAID) 

CA55029 (NCI) 

SOURCE: NATURE GENETICS, (1998 Apr) 18 (4) 331-7. 



Journal code: BRO; 9216904. ISSN: 1061-4036. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

OTHER SOURCE: GENBANK-U93181 
ENTRY MONTH: 199804 

ENTRY DATE: Entered STN: 199804 30 

Last Updated on STN: 19980430 
Entered Medline: 19980423 

AB Several proteins that contribute to epigenetic mechanisms of gene 

regulation contain a characteristic motif of unknown function called the 
SET (Suvar3-9, Enhancer-of-zeste, Trithorax) domain. We have demonstrated 
that SET domains mediate highly conserved interactions with a specific 
family of proteins that display similarity with dual- 
specificity phosphatases (dsPTPases). These include 
myotubularin, the gene of which is mutated in a subset of 
patients with X-linked myotubular myopathy, and Sbfl, a newly isolated 
homologue of myotubularin. In contrast with myotubularin, Sbfl lacks a 
functional catalytic domain which dephosphorylates phospho-tyrosine and 
serine-containing peptides in vitro. Competitive interference of 
endogenous SET domain-dsPTPase interactions by forced expression of Sbfl 
induced oncogenic transformation of NIH 3T3 fibroblasts and impaired the 
in vitro differentiation of C2 myoblast cells. We conclude that 
myotubularin-type phosphatases link SET-domain containing components of 
the epigenetic regulatory machinery with signalling pathways involved in 
growth and differentiation. 
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AB Genetic screening in fission yeast has identified a gene named 

stpl+ that rescues cdc25-22 [Mondesert et al. (1994) J. Biol. Chem. 269, 
27996-27999]. This gene encodes a 17.4 kDa protein that is 42% 
identical to members of the low molecular weight protein tyrosine 
phosphatases (low M{r) PTPases) previously known to exist only in 
mammalian species. A simple and efficient purification procedure was 
developed to obtain the homogeneous recombinant yeast low M(r) PTPase, 
Stpl, in large quantities suitable for kinetic and structural studies. 
Authentic Stpl was produced as judged by amino terminal protein sequencing 
and electrospray ionization mass spectrometry analyses, Stpl was shown to 
possess intrinsic phosphatase activity toward both aryl phosphates {such 
as phosphotyrosine) and alkyl phosphates (such as phosphoserine) . Stpl 
also dephosphorylated phosphotyrosyl peptide/protein substrates. The yeast 
enzyme was 6-fold slower than the mammalian enzymes, which made it 
amenable to pre-steady-state stopped-flow spectroscopic kinetic analysis 
at 30 .degree. C and pH 6.0. Burst kinetics was observed with Stpl using p- 
nitrophenyl phosphate as a substrate, suggesting that the rate-limiting 
step corresponds to the decomposition of the phosphoenzyme intermediate. 
Interestingly, the bovine heart low M(r) PTPase was capable of removing 
phosphate groups from both phosphotyrosyl and phosphoseryl/ threonyl 
protein substrates with comparable efficiencies. The low M(r) PTPases, 
like the Cdc25 family of phosphatases, may represent a new group of 
dual specificity phosphatases which may be 
involved in cell cycle control. 
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Progression in cell cycle is controlled by CDKs (cyclin dependent Icinases) 
and their cyclins regulatory subunits. In mammalian cells, three 
dual specificity phosphatases called CDC25 

activate CDKs/cyclin complexes. The activity of CDC25 is regulated by 
phosphorylation and dephosphorylation events. CDC25 phosphatases also 
participate in cell cycle checkpoints activated in response to DNA 
damage. Two members of this family, CDC25 A and CDC25 B, have oncogenic 
properties, and their overexpression has been detected in various types of 
tumors . 
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Germline PTEN mutations in Cowden syndrome-like families. 
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Cowden syndrome (CS) or multiple hamartoma syndrome (MIM 158350) is an 
autosomal dominant disorder with an increased risk for breast and thyroid 
carcinoma. The diagnosis of CS, as operationally defined by the 
International Cowden Consortium, is made when a patient, or family, has a 
combination of pathognomonic major and/or minor criteria. The CS 
gene has recently been identified as PTEN, which maps at 10q23.3 
and encodes a dual specificity phosphatase. 

PTEN appears to function as a tumour suppressor in CS, with between 13-80% 
of CS families harbouring germline nonsense, missense, and frameshift 
mutations predicted to disrupt normal PTEN function. To date, only a small 
number of tumour suppressor genes, including BRCAl, BRCA2, and 
p53, have been associated with familial breast or breast/ovarian cancer 
families. Given the involvement of PTEN in CS, we postulated that PTEN was 
a likely candidate to play a role in families with a "CS-like" phenotype, 
but not classical CS. To answer these questions, we gathered a series of 
patients from families who had features reminiscent of CS but did not meet 
the Consortium Criteria. Using a combination of denaturing gradient gel 
electrophoresis (DGGE), tert^oral temperature gel electrophoresis (TTGE), 



and sequence analysis, we screened 64 unrelated CS-like subjects for 
germline mutations in PTEN. A single male with follicular thyroid 
carcinoma from one of these 64 (2%) CS-like families harboured a germline 
point mutation, c.209T-->C. This mutation occurred at the last nucleotide 
of exon 3 and within a region homologous to the cytoskeletal proteins 
tensin and auxilin. We conclude that germline PTEN mutations play a 
relatively minor role in CS-like families. In addition, our data would 
suggest that, for the most part, the strict International Cowden 
Consortium operational diagnostic criteria for CS are quite robust and 
should remain in place. 
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The structure and mechanism of protein phosphatases: 
insights into catalysis and regulation. 
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(1998) 27 133-64. Ref: 122 
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Eukaryotic protein phosphatases are structurally and functionally diverse 
enzymes that are represented by three distinct gene families. 
Two of these, the PPP and PPM families, dephosphorylate phosphoserine and 
phosphothreonine residues, whereas the protein tyrosine phosphatases 
(PTPs) dephosphorylate phosphotyrosine amino acids. A subfamily of the 
PTPs, the dual -specificity phosphatases, 

dephosphorylate all three phosphoamino acids. Within each family, the 
catalytic domains are highly conserved, with functional diversity endowed 
by regulatory domains and subunits. The protein Ser/Thr phosphatases are 
metalloenzymes and dephosphorylate their substrates in a single reaction 
step using a metal-activated nucleophilic water molecule. In contrast, the 
PTPs catalyze dephosphorylation by use of a cysteinyl-phosphate enzyme 
intermediate. The crystal structures of a number of protein phosphatases 
have been determined, enabling us to understand their catalytic mechanisms 
and the basis for substrate recognition and to begin to provide insights 
into molecular mechanisms of protein phosphatase regulation. 
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REFERENCE COUNT: 35 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB During eukaryotic evolution, multicellular organisms have evolved 

multiple members of gene families that may display unique, 
partially overlapping, or redundant functions during development. More 
than 75% of the C. elegans genome has been sequenced, which represents 
approximately 95% of the coding sequences. This provides a unique 
opportunity to identify most, if not all, of the members of a given 
gene family. We have searched the C. elegans genome database for 
members of a key family of cell cycle regulators, the CDC25 phosphatases, 
and have identified four genes. The four C. elegans 
genes represent a larger family within a single organism than has 
been reported so far in Drosophila, mice and humans. An amino 
acid comparison revealed a high degree of similarity and identity within 
the phosphatase domain. This analysis also identified an expanded 
consensus sequence that can be used to discover new members of the CDC25 
phosphatase family. However, the four C. elegans sequences display a few 
novel amino acid substitutions in the residues surrounding the invariant 
catalytic motif CX5R. These data demonstrate the value of genome database 
searching for identifying new members of known gene families, 
understanding genetic diversity, and for studying gene 
structure. (C) 1998 Elsevier Science B.V. All rights reserved. 
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ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Insulin signaling involves the transient activation/ inactivation of 

various proteins by a cycle of phosphorylation/dephosphorylation . This 
dynamic process is regulated by the action of protein kinases and protein 
phosphatases. One family of protein kinases that is important in insulin 
signaling is the mitogen-activated protein (MAP) kinases, whose action is 
reversed by specific MAP kinase phosphatases (MKPs). Insulin stimulation 
of Hire B cells overexpressing the human insulin receptor 
resulted in increased MKP-1 mRNA levels. MKP-1 mRNA 

increased in a dose-dependent manner to a maximum of 3- to 4-fold over 

basal levels within 30 min, followed by a gradual return to basal. The 

mRNA induction did not require the continuous presence of insulin. 

The induction of MKP-1 protein synthesis followed MKP-1 mRNA 

induction; MKP-1 protein was maximally expressed after 120 min of insulin 

stimulation. MKP-1 mRNA induction by insulin required insulin 

receptor tyrosine kinase activity, since overexpression of an altered 

insulin receptor with impaired intrinsic tyrosine kinase activity 

prevented mRNA induction. Forskolin, ( Bu ) ( 2 ) -cAMP, 8-bromo-cAMP, 

and 8- (4-chlorophenyl-thio) -cAMP increased the MKP-1 mRNA 

content moderately above basal. These agents also augmented the 

insulin-stimulated expression of MKP-1 mRNA. However, in same 

cases the increase in MKP-1 mRNA expression was less than 

additive. Nevertheless; these results indicate that multiple signaling 

motifs might regulate MKP-1 expression and suggest another mechanism for 



the attenuation of insulin-stimulated MAP kinase activity by cAMP. 
Overexpression of MKP-1 in Hire B cells inhibited both insulin-stimulated 
MAP kinase activity and MAP kinase-dependent gene transcription. 
The results of these studies led us to conclude that insulin regulates 
MKP-1 and strongly suggest that MKP-1 acts as a negative regulator of 
insulin signaling. 
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The activation of the c-Jun N-terminal kinase and p38 
mitogen-activated protein kinase signaling pathways 
protects HeLa cells from apoptosis following photodynamic 
therapy with hypericin. 
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Vandenabeele, Peter; Vandenheede, Jackie R.; Merlevede, 
Wilfried; de Witte, Peter; Agostinis, Patrizia (1) 
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Article 
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English 

In this study, we elucidate signaling pathways induced by photodynamic 
therapy (PDT) with hypericin. We show that PDT rapidly activates JNKl 
while irreversibly inhibiting ERK2 in several cancer cell lines. In HeLa 
cells, sustained PDT-induced JNKl and p38 mitogen-activated protein kinase 
(MAPK) activations overlap the activation of a DEVD-directed caspase 
activity, poly (ADP-ribose ) polymerase (PARP) cleavage, and the onset of 
apoptosis. The caspase inhibitors benzyloxycar-bonyl-Val-Ala-Asp- 
f luoromethylketone (zVAD-fmk) and benzyloxycarbonyl-Asp-Glu-Val-Asp- 
f luoromethyl-ketone (zDEVD-fmk) protect cells against apoptosis and 
inhibit DEVD-speci f ic caspase activity and PARP cleavage without affecting 
JNKl and p38 MAPK activations. Conversely, stable overexpression of CrmA, 
the serpin-like inhibitor of caspase-1 and caspase-8, has no effect on 
PDT-induced PARP cleavage, apoptosis, or JNKl/p38 activations. Cell 
transfection with the dominant negative inhibitors of the c-Jun N-terminal 
kinase (JNK) pathway, SEK-AL and TAM-67, or pretreatment with the p38 MAPK 
inhibitor PD169316 enhances PDT-induced apoptosis. A similar increase in 
PDT-induced apoptosis was observed by expression of the dual 
specificity phosphatase MKP-1. The simultaneous 

inhibition of both stress kinases by pretreating cells with PD169316 after 
transfection with either TAM-67 or SEK-AL produces a more pronounced 
sensitizing effect. Cell pretreatment with the p38 inhibitor PD169316 
causes faster kinetics of DEVD-caspase activation and PARP cleavage and 
strongly oversensitizes the cells to apoptosis following PDT. These 
observations indicate that the JNKl and p38 MAPK pathways play an 
important role in cellular resistance against PDT-induced apoptosis with 
hypericin. 
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AB The family of MAP kinases consists of several subgroups of 

serine/threonine protein kinases. Together with their activating kinases, 
they function to regulate cellular responses to diverse extracellular 
signals, including osmotic stress, heat shock, proinflammatory cytokines, 
and mitogens. It is now clear that as in yeast, separate MAP kinase 
cascades exist in mammalian cells, responding selectively to different 
stimuli by phosphorylating cytoplasmic components and nuclear 
transcription factors. Down-regulation of MAP kinase pathways may occur 
through dephosphorylation by serine/threonine phosphatases, tyrosine 
phosphatases, or dual -specificity phosphatases 
and through feedback inhibitory mechanisms that involve the 
phosphorylation of upstream kinases. The functional integrity of each MAP 
kinase cascade is thought to be established and maintained by specific 
molecular interactions both between the kinases and with cytoplasmic 
anchors that nucleate complex formation. The recent demonstration that a 
series of pyridinyl-imidazole compounds can bind and inhibit certain MAP 
kinases suggests that other MAP kinase subgroups may also be susceptible 
to synthetic compounds. Drugs that selectively down-regulate MAP kinase 
cascades could prove to be valuable as therapeutic agents in the control 
of malignant disease. 

L44 ANSWER 104 OF 122 SCISEARCH COPYRIGHT 2002 ISI (R) 
ACCESSION NUMBER: 1999:86783 SCISEARCH 
THE GENUINE ARTICLE: 158KU 

TITLE: Activation of ERK by Ca2+ store depletion in rat liver 

epithelial cells 

AUTHOR: Maloney J A; Tsygankova O M; Yang L J; Li Q Y; Szot A; 

Baysal K; Williamson J R (Reprint) 
CORPORATE SOURCE: UNIV PENN, DEPT BIOCHEM & BIOPHYS, GODDARD LABS 601, 37TH 

& HAMILTON WALK, PHILADELPHIA, PA 19104 (Reprint); UNIV 

PENN, DEPT BIOCHEM & BIOPHYS, GODDARD LABS 601, 

PHILADELPHIA, PA 19104 
COUNTRY OF AUTHOR: USA 

SOURCE: AMERICAN JOURNAL OF PHYSIOLOGY-CELL PHYSIOLOGY, (JAN 1999) 

Vol. 45, No. 1, pp. C221-C230. 

Publisher: AMER PHYSIOLOGICAL SOC, 9650 ROCKVILLE PIKE, 
BETHESDA, MD 20814 . 
ISSN: 0363-6143. 

DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 

LANGUAGE: English 

REFERENCE COUNT: 56 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB In rat liver epithelial (WB) cells, Ca2+ pool depletion induced by two 

independent methods resulted in activation of extracellular 
signal-regulated protein kinase (ERK) . In the first method, Ca2+ pool 
depletion by thapsigargin increased the activity of ERK, even when rise in 
cytosolic Ca2+ was blocked with the Ca2+ chelator BAPTA-AM. For the second 
method, addition of extracellular EGTA at a concentration shown to deplete 
intracellular Ca2+ pools also increased ERK activity. In each instance, 
ERK activation, as measured by an immunocomplex kinase assay, was greatly 
reduced by the tyrosine kinase inhibitor genistein, suggesting that Ca2+ 
store depletion increased ERK activity through a tyrosine kinase pathway. 
The intracellular Ca2+-releasing agent thapsigargin increased Fyn 
activity, which was unaffected by BAPTA-AM pret reatment , suggesting that 
Fyn activity was unaffected by increased cytosolic free Ca2+. Furthermore, 
depletion of intracellular Ca2+ with EGTA caused inactivation of protein 
phosphatase 2A and protein tyrosine phosphatases. ANG Il-induced 
activations of Fyn, Raf-1, and ERK were augmented in cells pretreated with 
BAPTA-AM, but ANG Il-induced expression of the dual- 
specificity phosphatase mitogen-activated protein kinase 

phosphatase-1 was blocked by BAPTA-AM pretreatment . Together these results 
indicate that ERK activity is regulated by the balance of phosphorylation 
vs. dephosphorylation reactions in intact cells and that the amount of 
Ca2+ stored in intracellular pools plays an important role in this 
regulation . 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
At increasing speed, sequencing data are being made public from both 
complex and simple life forms. Although biomedical interests tend to focus 
on mammalian genes, only simple organisms allow rapid genetic 
manipulation and functional analysis. A prerequisite for the meaningful 
extrapolation of gene functional studies from invertebrates to 
man is that the orthologs under study are unambiguously linked. However, 
identifying orthologs is not trivial, especially where large gene 
families are involved. We present here an automated sequence analysis 
procedure that allows a rapid visualization of most likely ortholog pairs. 
We illustrate the utility of this approach for the human 
gene family of protein tyrosine phosphatases (PTPs) as compared 
with the full set of Caenorhabditis elegans and Drosophila melanogaster 
conceptual ORFs . The approach is based on a reciprocal series of BLAST 
searches, which are automatically stored and represented in an 
HTML-formatted table. We have used this 'MetaBlast' approach to compile 
lists of human PTPs and their worm and fly orthologs. Many of 
these PTP orthologs had not been previously identified as such. (C) 2000 
Elsevier Science B.V. All rights reserved. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Protein tyrosine phosphatases (PTPs) mediate the dephosphorylation of 
phosphotyrosine, PTPs are known to be involved in many signal transduction 
pathways leading to cell growth, differentiation, and oncogenic 
transformation. We have cloned a new family of novel protein tyrosine 
phosphatase-like genes, the Ptpl (protein tyrosine 
phosphatase-like; proline instead of catalytic arginine) gene 
family. This gene family is composed of at least three members, 
and we describe here the developmental expression pattern and chromosomal 
location for one of these genes, Ptpla. In situ hybridization 
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studies revealed that Ptpla expression was first detected at embryonic day 
8.5 in muscle progenitors and later in differentiated muscle types: in the 
developing heart, throughout the liver and lungs, and in a number of 
neural crest derivatives including the dorsal root and trigeminal ganglia. 
Postnatally Ptpla was expressed in a number of adult tissues including 
cardiac and skeletal muscle, liver, testis, and kidney. The early 
expression pattern of this gene and its persistent expression in 
adult tissues suggest that it may have an important role in the 
development, differentiation, and maintenance of a number of different 
tissue types. The human homologue of Ptpla (PTPLA) was cloned 
and shown to map to 10pl3-pl4. (C) 1999 Academic Press. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Exposure of cells to ionizing radiation (IR) or tumor necrosis 
factor-alpha (TNF-alpha) results in the stimulation of the DNA 
binding activities of transcription factors, AP-1 and NF-kappa B. 
HVHI/CLIOO, a dual specificity protein phosphatase, may attenuate the AP-1 
response by dephosphorylating a key upstream dement, mitogen-activated 
protein kinase (MAPK) . The members of I kappa B family of proteins 
regulate the NF-kappa B response. We examined the effects of IR and 
TNF-alpha on HVHl and I kappa B alpha gene expression. Our data 
demonstrate that IR or TNF-alpha treatment of head and neck squamous 
carcinoma cells (PCI-04A) increased the steady-state levels of HVHl and I 
kappa B alpha inRNAs; however, the induction patterns were 
different. TNF-alpha treatment led to a relatively prolonged stimulation 
of HVHl and I kappa B alpha mRNAs lasting at least 7 h, while IR 
caused a transient stimulation of these mRNAs and the expression 
returned to basal levels within 6 h post-IR treatment. Treatment of cells 
with cycloheximide did not prevent the IR or TNF-alpha-inducible 
expression of HVHl and I kappa B alpha genes, indicating that 
these responses were independent of the new protein synthesis. These data 
imply that protein phosphatase HVHl and regulatory factor I kappa B alpha 
may play important roles in cellular response to IR and TNF-alpha. In 
addition, the kinetics of responsiveness indicates that the mechanisms of 
IR and TNF-alpha-induced signalling are distinct. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AO The stress-activated Wisl-Spcl protein kinase cascade links mitotic 

control with environmental signals in Schi zosaccharomyces pombe . Fission 
yeast spcl{-) mutants are delayed in G(2) during normal growth and undergo 
G(2) arrest when exposed to osmotic or oxidative stress. Here we report 
that Spcl also has an important role in regulating sexual development in 
S. pombe. This discovery arose from the observation that Spcl is activated 
in response to nitrogen limitation, a key signal that promotes conjugation 
in fission yeast. Mutant spcl(-) cells are defective at arresting in G(l) 
during nitrogen starvation and exhibit a poor mating ability. These 
deficiencies correlate with a failure to induce transcription of stell(+), 
a gene that encodes a transcription factor responsible for 
expression of various meiotic genes. Two genes, 

atfl(+) and atf21(+}, were cloned as multicopy suppressors of the spcl{-) 
mating defect. Atfl and Atf21 are bZIP transcription factors that are most 
closely related to human ATF-2/CRE-BP1 . Spcl is required for 
stress-induced phosphorylation of Atfl. Atfl is required for induction of 
meiotic genes and stress-response genes, such as 

gpdl(+) and pyp2(+), that are transcriptionally regulated by Spcl. atfl{-} 
and spcl(-) mutants are sensitive to osmotic stress and impaired for 
sexual development, showing that fission yeast uses a common pathway to 
respond to cytotoxic stress and nitrogen starvation. However, unlike 
spcl(-) mutants, atfl{-) cells have no mitotic cell-cycle defect, 
indicating that the stress response pathway bifurcates at Spcl to regulate 
independently meiosis and mitosis. 
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♦■ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB We have isolated a mouse cDNA for a novel MAPK phosphatase, 

designated as MKP-5. Two MKP-5 mRNA transcripts of 3.5 kb and 
2.7 kb were detected. The 3.5-kb transcript was expressed in almost all 
the tissues examined, and was particularly abundant in cerebellum, 
skeletal muscle, and bone marrow. On the other hand, the 2.7-kb transcript 
was specifically and highly expressed in testis. The MKP-5 genes 
(DUSPlO/DuspIO) were localized to chr lq41, Chr 1H5 and chr 13q26 in 
hmnan, mouse and rat, respectively. They were mapped in regions 
where conserved linkage homology has been identified among the three 
species. Copyright (C) 2000 S.Karger AG, Basel. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Dual-specificity protein tyrosine phosphatases are a burgeoning family 
of enzymes, some of which, the MKPs, are implicated in the regulation of 
mitogen-activated protein (MAP) kinases. MKPs have been shown to reverse 
the activation of the MAP kinases by hydrolyzing phosphothreonine and 
phosphotyrosine residues present in the substrates. Here we describe the 
characterization of a novel member of the MKP family, MKPS. The MKPS 
gene, which maps to human chromosome lq32, is expressed 

tissue-specifically as two transcripts of approximately 3.4 and 2.4kb in 
human liver and skeletal muscle. When expressed in mammalian 
cells, MKPS blocks the enzymatic activation of MAP kinases with the 
selectivity p38 approximate to JNK/SAPK»ERK. Immunoprecipi tation of 
endogenous MAP kinases by the catalytically inactive transfected MKPS 
demonstrates that it preferentially binds to the p38 and JNK/SAPK kinases. 
These findings suggest that the selectivity of this phosphatase may be 
determined at least in part at the level of substrate binding. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
The recent discovery of the vaccinia virus protein phosphatase VHl , and 
its mammalian' counterparts has highlighted a novel subfamily of protein 
tyrosine phosphatases that exhibit dual specificity toward 

phosphotyrosine- and phosphoserine/ threonine-residues . We have identified 
further members of this subfamily. The characterisation of one clone in 
particular, which we have named threonine-tyrosine phosphatase 1 (TYP 1), 
encodes a protein homologous to CLIOO, but differs dramatically in its 
regulation, TYP 1 is not expressed in human fibroblasts unlike 
other CLlOO-like genes, Furthermore, northern analysis has 
demonstrated that following mitogenic stimulation of squamous cells, 
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induction of TYP 1 inRNA reaches its maximal levels after four 

hours, in contrast to the immediate early CLlOO-like genes. Both 

TYP 1 and CLIOO mRNAs are induced upon TGF-beta treatment of 

squamous cell lines sensitive to the growth factors antiproliferative 

effects, When TYP 1 is transfected into COS-1 cells, the gene 

product inhibits both ERK2 and p54 MAP kinase subfamilies, In addition, we 

show that purified TYP 1 protein efficiently inactivates recombinant ERK2 

in vitro by the concomitant dephosphorylation of both its phosphothreonine 

and -tyrosine residues, TYP 1 encodes a nuclear protein, which when 

expressed in COS cells is stabilised by EGF treatment. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The full-length cDNA encoding the entire open reading frame 

(ORF) of rat myotubularin (rMTM) was isolated from a rat testis expression 
library by PCR. Among the three similar to2.9-kb cDNAs that were 
sequenced, one clone was different from the other two clones. It contained 
seven extra amino acids of FWLNLQ; this short stretch of extra sequence 
was found between Gin (421) and Phe(422) within the SET (Suvar3-9, 
Enhancer-of-zeste, Trithorax) interacting domain (SID) of rMTM. The rMTM 
ORF had 1,713 bp encoding for a 571 amino acid polypeptide and a 
calculated molecular weight of 65.8 kDa, A comparison between its deduced 
amino acid sequence and the GenBank database using BLAST revealed a 53.1% 
identity with human myotubularin protein (hMTMl), which is a 
member of the protein tyrosine phosphatase (PTP) family associated with 
X-linked myotubular myopathy. A 22 amino acid peptide NH2- 
TKVNERYELCDTYPALLAVPAN was synthesized based on the deduced amino acid 
sequence of rMTM and used for antibody production. By using immunoblot 
analysis, a 66-kDa protein was indeed detected in both Sertoli and 
germ-cell cytosols. rMTM mRNA was found in various tissues but 
was predominantly expressed in the testis, ovary, and skeletal muscle. 
Sertoli cell rMTM expression was stimulated by germ cells and enhanced 
when inter-Sertoli junctions were being assembled in vitro. A drastic 
reduction in testicular rMTM steady-state mRNA level correlated 
with the depletion of germ cells from the testis in vivo following either 
glycerol or lonidamine treatment. These results indicate that rMTM is a 
rat homologue of hMTMl that may be a useful marker in monitoring the 
events of cell-cell interactions in the testis. J. Cell. Physiol. 
185:366-385, 2000. (C) 2000 Wiley-Liss, Inc. 
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. ^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
c-Jun N-terminal kinase (JNK) regulates gene expression in 
response to various extracellular stimuli. JNK can be activated by 
tumor promoting agent, 12-0-tetradecanoylphorbol-13-acetate (TPA) 
normal human oral keratinocytes but not in human 

keratinocytes that have been immortalized {HOK-16B and HaCaT) or 
transformed (H0K-16B-Bap-T ) nor in a cervical carcinoma cell line 
The refractory JNK activation response to TPA is not due a defect 
JNR pathway, because JNK can be activated by other stimuli, e.g. UV 
irradiation and an alkylating agent N-methyl-N ' -nitrosoguanidine in these 
immortalized or transformed cells. More importantly, the refractory JNR 
and JNKK activation response to TPA can be restored by treatment of the 
cells with a combination of TPA and a protein-tyrosine phosphatase 
inhibitor, sodium orthovanadate . Furthermore, pretreatment of cells with 
TPA partially inhibited UV- or N-methyl-N ' -nitrosoguanidine-induced JNK 
activity. These results suggest that a TPA-inducible, orthovanadate 
sensitive protein-tyrosine phosphatase may specifically down-regulate JNK 
signaling pathway in these immortalized/transformed epithelial cells. In 
contrast, ERK and p38/Mpk2 are not regulated by this TPA-induced 
phosphatase. This putative protein-tyrosine phosphatase appears to be JNK 
pathway-speci f ic . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Pathophysiological hypoxia is an important modulator of gene 
expression in solid tumors and other pathologic conditions. We observed 
that transcriptional activation of the c-jun proto oncogene in hypoxic 
tumor cells correlates with phosphorylation of the ATF2 transcription 
factor. This finding suggested that hypoxic signals transmitted to c-jun 
involve protein kinases that target AP-1 complexes (c-Jun and ATF2) that 
bind to its promoter region, Stress-inducible protein kinases capable of 
activating c-jun expression include stress-activated protein kinase/c-Jun 
N-terminal protein kinase (S^^PK/JNK) and p38 members of the 
mitogen-activated protein kinase (MAPK) superfamily of signaling 
molecules. To investigate the potential role of MAPKs in the regulation of 
c-jun by tumor hypoxia, we focused on the activation SAPK/JNKs in SiHa 
human squamous carcinoma cells. Here, we describe the transient 
activation of SAPK/JNKs by tumor-like hypoxia, and the concurrent 
transcriptional activation of MKP-1, a stress-inducible member of the MAPK 
phosphatase (MKP) family of dual specificity protein-tyrosine 
phosphatases. MKP-1 antagonizes SAPK/JNK activation in response to diverse 
environmental stresses. Together, these findings identify MKP-1 as a 
hypoxia-responsive gene and suggest a critical role in the 
regulation of SAPK/JNK activity in the tumor microenvironment . 



L44 ANSWER 116 OF 122 SCISEARCH COPYRIGHT 2002 ISI (R) 



ACCESSION NUMBER: 
THE GENUINE ARTICLE 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 

COUNTRY OF AUTHOR: 
SOURCE : 



counting the trees in the 



1999:78461 SCISEARCH 
156XZ 

Protein tyrosine phosphatases: 
forest 

vanHui j sdui j nen R H (Reprint) 

SERONO PHARMACEUT RES INST, 14 CHEMIN AULX, CH-1228 
GENEVA, SWITZERLAND (Reprint) 
SWITZERLAND 

GENE, (28 DEC 1998) Vol. 225, No. 1-2, pp. 1-8. 
Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM, NETHERLANDS. 
ISSN: 0378-1119. 
General Review; Journal 
LIFE 
English 
46 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The recent identification of many different protein tyrosine 
phosphatases (PTPs) has led to the recognition that these enzymes match 
protein tyrosine kinases ( PTKs ) in importance for intracellular 
signalling. The total number of PTPs encoded by the mammalian genome has 
been estimated at between 500 and approx. 2000. These estimates are 
imprecise due to the large number of sequence database entries that 
represent different splice forms, or duplicates of the same PTP sequence. 
A careful analysis of these entries, grouped by identical catalytic domain 
shows that no more than 48 full-length PTP sequences are currently known, 
and that their total number in the human genome may not exceed 
100. An alignment of all catalytic domains also suggests that during 
evolution intragenic catalytic domain duplication, as seen in most 
membrane-bound PTPs, preceded gene duplication. (C) 1998 
Elsevier Science B.V. All rights reserved. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
It has long been postulated that protein tyrosine phosphatases may act 
as tumor suppressors because of their ability to counteract the oncogenic 
actions of protein tyrosine Icinases. Here we report the cloning and 
characterization of a novel human protein tyrosine phosphatase, 
TEPl. TEPl contains the protein tyrosine phosphatase signature motif, and 
rye show that it possesses an intrinsic protein tyrosine phosphatase 
activity, TEPl also shares extensive homology with tensin, a cytoskeletal 
protein- localized to focal adhesions, and with auxilin, a protein involved 
in synaptic vesicle transport, Immunofluorescence studies show that TEPl 
is a cytoplasmic protein. The abundance of TEPl transcription is altered 
in many transformed cells. In the transforming growth factor 
beta-sensitive cells, TEPl expression is rapidly down-regulated by 
transforming growth factor beta, a cytokine shown to be involved in 
regulating cell adhesion and cell motility. We have also mapped the 
gene encoding TEPl to chromosome 10q23, a locus that is frequently 
deleted in a variety of human cancers, TEPl protein is identical 
to the protein encoded by the candidate tumor suppressor gene 
PTEN/MMACl. Our functional studies of the TEPl protein suggest that its 
tumor suppressor function may associate with its intrinsic protein 
tyrosine phosphatase activity and its cytoplasmic localization. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AS Stimulation of Rat-1 cells with lysophosphatidic acid (LPA) or 

epidermal growth factor (EGF) results in a biphasic, sustained activation 
of extracellular signal-regulated kinase 1 (ERKl). Pretreatment of Rat-1 
cells with either cycloheximide or sodium orthovanadate had Little effect 
on the early peak of ERKl activity but potentiated the sustained phase, 
Cycloheximide also potentiated ERKl activation in Rat-1 cells expressing 
Delta Raf-1:ER, an est radiol-regulated form of the oncogenic, 
human Raf-1, Since cycloheximide did not potentiate MEK activity 
but abrogated the expression of mitogen-activated protein kinase 
phosphatase (MKP-1) normally seen in response to EGF and LPA, we 
speculated that the level of MKP-1 expression may be an important 
regulator of ERKl activity in Rat-1 cells. Inhibition of LPA-stimulated 
MEK and ERR activation with PD98059 and pertussis toxin, a selective 
inhibitor of G ( i ) -protein-coupled signaling pathways, reduced 
LPA-stimulated MKP-1 expression by only 50%, suggesting the presence of 
additional MEK- and ERR-independent pathways for MKP-1 expression. 
Specific activation of the MEK/ERK pathway by Delta Raf-1 :ER had little or 
no effect on MKP-1 expression, suggesting that activation of the 
Raf/MEK/ERK pathway is necessary but not sufficient for MKP-1 expression 
in Rat-1 cells. Activation of PKC played little part in growth 
factor-stimulated MKP-1 expression, but LPA- and EGF-induced MKP-1 
expression was blocked by buffering [Ca2+](i), leading to a potentiation 
of the sustained phase of ERKl activation without potentiating MEK 
activity, in Rat-1 Delta Raf-1 :ER cells, we observed a strong synergy of 
MKP-1 expression when cells were stimulated with estradiol, in the 
presence of ionomycin, phorbol la-myristate 13-acetate, or okadaic acid 
under conditions where these agents did not synergize for ERR activation. 
These results suggest that activation of the Raf/MEK/ERK pathway is 
insufficient to induce expression of MKP-1 but instead requires other 
signals, such as Ca2+, to fully reconstitute the response seen with growth 
factors. In this way, ERR-dependent and -independent signals may regulate 
MKP-1 expression, the magnitude of sustained ERKl activity, and therefore 
gene expression. 
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+ ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Our early reports have indicated that vitamin K-3 (VK3) exerts 

antitumour activity by inhibiting Cdkl activity and overexpressing the 
c-myc gene to induce an apoptotic cell death. In the present 
study, we investigated the effect of VK3 on Cdc25 phosphatase, a Cdkl 
activator and c-Myc-downstream protein. Increased protein level but 
decreased activity of Cdc25A phosphatase was found in cervical carcinoma 
SiHa cells treated with VK3 for 1 h and allowed to recover for 8, 24, 30 
or 4 5 h. The binding of VK3 to Cdc25 phosphatase was proven by incubating 
( methyl -H-3 ] -VK3 with the 27 kDa-catalytic domain of Cdc25A phosphatase 
at: 35 degrees C for 2 h. We found that VK3 inhibited cyclin E expression 
at late Gl phase and cyclin A at Gl/S transition of the 



aphidicolin-synchronised SiHa cells, but had no effect on Cdk2 and Cdk4 . 
The inhibition of cyclins E and A expression was associated with cell 
cycle progression delay in the S phase. These results indicate that 
binding of VK3 to the catalytic domain of Cdc25 phosphatase results in the 
formation of inactive, hyperphosphorylated Cdkl that subsequently induces 
cell cycle arrest, leading to cell death. These findings suggest a 
possible therapeutic strategy, with VK3 serving as a potential antagonist 
to tumours expressing high levels of proteins containing cysteine such as 
oncogenic Cdc25A phosphatase. (C) 1999 Elsevier Science Ltd. All rights 
reserved. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Since their discovery, protein tyrosine phosphatases have been 
speculated to play a role in tumor suppression because of their ability to 
antagonize the growth-promoting protein tyrosine kinases. Recently, a 
tumor suppressor from human chromosome 10q23, called PTEN or 
MMACl, has been identified that shares homology with the protein tyrosine 
phosphatase family. Germ-line mutations in PTEN give rise to several 
related neoplastic disorders, including Cowden disease. A key step in 
understanding the function of PTEN as a tumor suppressor is to identify 
its physiological substrates. Here me report that a missense mutation in 
PTEN, PTEN-G129E, which is observed in two Cowden disease kindreds, 
specifically ablates the ability of PTEN to recognize inositol 
phospholipids as a substrate, suggesting that loss of the lipid 
phosphatase activity is responsible for the etiology of the disease. 
Furthermore, expression of wild-type or substrate-trapping forms of PTEN 
in HEK293 cells altered the levels of the phospholipid products of 
phosphatidylinositol 3-kinase and ectopic expression of the phosphatase in 
PTEN-def icient tumor cell lines resulted in the inhibition of protein 
kinase (PK) B/Akt and regulation of cell survival. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB Protein-tyrosine kinases ( PTKs ) and their associated signaling pathways 

are crucial for the regulation of numerous cell functions including 
growth, mitogenesis , motility, cell-cell interactions, metabolism, 
gene transcription, and the immune response. Since tyrosine 
phosphorylation is reversible and dynamic in vivo, the phosphorylation 
states of proteins are governed by the opposing actions of PTKs and 
protein-tyrosine phosphatases (PTPs). In this light, both PTKs and PTPs 
play equally important roles in signal transduction in eukaryotic cells, 
and comprehension of mechanisms behind the reversible pTyr-dependent 
modulation of protein function and cell physiology must necessarily 
encompass the characterization of PTPs as well as PTKs. In spite of the 
large number of PTPs identified to date and the emerging role played by 
PTPs in disease, a detailed understanding of the role played by PTPs in 
signaling pathways has been hampered by the absence of PTP-specific 
agents. Such PTP-specific inhibitors could potentially serve as useful 
tools in determining the physiological significance of protein tyrosine 
phosphorylation in complex cellular signal transduction pathways and may 
constitute valuable therapeutics in the treatment of several human 
diseases. The goal of this review is therefore to summarize current 
understandings of PTP structure and mechanism of catalysis and the 
relationship of these to PTP inhibitor development The review is organized 
such that enzyme structure is covered first, followed by mechanisms of 
catalysis then PTP inhibitor development. In discussing PTP inhibitor 
development, nonspecific inhibitors and those obtained by screening 
methods are initially presented with the focus then shifting to inhibitors 
that utilize a more structure-based rationale. (C) 1998 John Wiley & Sons, 
Inc . 



